
1410 North H l h  Boise. Idaho 8370&1255 (208) 378-0502 

May 18,2000 

Chuck Clarke, Administrator 
US. Environmental Protection Agency-Region 10 
1200 Sixth Avenue 
Seattle, WA 98101 

RE: 

Dear Mr. Clarke: 

Issuance of Jim Ford and Cottonwood Creek TMDLs 
% 

Dlrk Kempthwne, Gavemar 
C. Stephen Allmd, Adminlatratw 

Enclosed are copies of the Jim Ford and Cottonwood Creek TMDLs prepared jointly by the 
Idaho Division of Environmental Quality, the Nezperce Tribe, and pur agency. With your 
signature these can be considered completed and ready for implementation. I ask that you please 
provide us with three (3) photocopies each of the issuance letters with all three signatures for our 
records. 

If you have my questions, ylease call me at 208-373-0194. 

Sincerely, 

U David E. Mabe 
State Water Quality Program Administrator 

DEMDEbmm 

Enclosures 

cc: Christine Psyk, EfA-Region 10 (W/O enc.) 
Leigh Woodruff, EPA IO0 (w/o enc.) 
Jim BeUaty7 Regional Administrator, IDEQ LRwiston Regional Office (w/o enc.) 
John Cardwell, Regional Water Quality Manager, IDEQ Lewiston Reg Office (w/o enc.) 
Doug Conde, IDEQ Attorney General (w/o em.) 
Mike Mclntyre, lDEQ Surface Water Program Manager (w/o enc.) 
Don Essig, IDEQ TMDL Program Specialist (w/o enc.) 
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United States 
Environmedal Protection Agency 

Region 10 
1200 Sixth Avenue 

SeattIe, Washington 98101 

Total Maximum Daily Load (TMDL) 
For 

Jim Ford Creek Watershed 

In compliance with the provireions of the Clean Water Act, 33 U.S.C. 8 1251 et sgq., as amanded 
by the W e  Quality Act of 1987, P.L. 100-4, the Bnviromnental -on Agency, the State of 

. Idaho, d the Na P e m  Tribe are joiosly establishing Total Mmhm Daily h a i s  ("MIL) for 

W a t t d l d  
the following &303(d) listed WaterbOdLes (andtrihtaria)rtnd poUUtrttltsi.ntheJimPQrd~ 

Jim Ford Creek Watmhed 
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(3reekandmains 

# = used to caldate the 84th percentile nimgen concentration ovef averaging period 
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PRF,PARJ?,RS AND CONTRIBUTORS 
7% < ' 5.'. -*> A:< 

This hument w h  developed after numerous discussions to reach a clear understourding and a consensus 
of opinion on the relatively difficult issues associated with water quality protection and restoration by the 
following dedicated citizens living and working in the watershed and the federal, state and tribal staff 
members associated with the project. 

* .  

Jim Ford Creek Watershed Advisory h u g  , 

James Caswell, Chmr 
Jim Clapperton, Vice-Chair 
Gene & Linda Applington 
Bill Barteaux 
Bud 3omer 
Randy Brooks 
Daw Daniels 
DonEbert 
Russ Ford 
Gordon Hueth 
Elwin Hutchins 
Terry Johnstun 

' SOnnyLage 
Jim Mallwy 
Heidi McRoberts 
Grant Miles 
JmyMowe 
M e  swart 
Normsteadman 
b o l d  Wilson 

Landowner 
Forestry 
Recreation 
Landowner 
Cleamatcr County 
Landowner 
Livestock 
CityofWeippe 
Hydro Plant 
Landowner 
BusinesdLandowner 
Residential 
Recreation 
Forestry 
Nez Perce T r i i  
Residential 

$, ClearwataHighwayDiStrict 
Agricultrae 
City of Weippe 
AgnCUlhrre 

Jimclapprton - Idaho Depamlent o f h d s  
Jim Fi-d 
Carol Fox 
Mike Hoffman 

Envkonmental Protection Agency, Region 10, IO0 
Division of Environmmtd Quality 
Idaho Soil Conservation Commission 

Nez Perce Tribe 
Naticmal Marine Fisheries Service 

Ann stmar Nez Perce Tribe 
Daniel Stewart Division of Environmental Quality 
James Teply Idaho Association of Soil and Water Conservation Districts 

Cuny Jones - 
' Impisan0 

En-d Protection Agency, Region 10 

- 
..I 

L 
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". 
i.: 

I Members of the participating governmental agencies that worked with the Jim Ford Creek WAG on the projmt 
are indcfhid to the commitment and sound advice provided by the Group, and wish to offer ow sincere thanlcs 
for their efforts. They generously volunteered considerable time and effort in assessing water quality problems 
and planning water quality improvements. Their knowledge of local conditions was invaluable. - 
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Aeration - a process by which a water body ~ u r e s  oxygen directly from the atmosphere, the gas then enters into 
biochemical oxj m reactions in water. - 

A~ladromous - Fishes, Such BS Satm~ll  
butreturn to fie 

Aquifer - a water-bearing be 

sea-run trout, that part or the majority of their lives in he salt water 

of permeable rock, sand, or gravel capable of yielding considerable 

ce to the surface of ; clays, for example, can adsorb phosphorus 

AIgae - 4 aquatic plants that occur as single cells, colonies, or filaments. 
:+ 5 4  P 

. i d  
. . .  . .  

.. . . Anlavial - u n m  . .  %$ ,, 

Anoxia -the d t i o n  ~foxygen deficiency. 

Anwegmdan~A on requhiig the states to pmtect high quality waters. watag standards may 
be lowered to dow important social or ccunodc development only after adequate public participation. In all 

beneficial uses must be maintained 

, or frequenting water. 

an estimate of the amount of pollutants that can be discharged to and processed by a 
waterbody and still meet fhe sta& wata quality standards. It is the equivalent of the W i n g  Capacity which is the 

extrusive igneous rock. 

Bedload - material, generalIy of sand &e or larger, carried by a stream on or immediately above (3") its bed. 

Beneficm &a - any of the various uses which may be made of the water of an area, including, but not Iimited to, 
domestic water supplies, industid wakr supplies, agricultural water supplies, navigation, recreation in and on the 
water, wildlife habitat, and aesthetics. 

e *  

Benthic orgadc matter - the organic matter on the bottom of the river. 
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and streams. &ginally, the term 
associated with the substrate. 

Bast Management Practice (BMP) - a 'me;isure 

or reducing pollution inputs from pint 

Biochemical oxygen demand (BOD) -the rate of 
the decomposition (= respiration) of organic 

Blomass - the weight of biological matter. 
of water at * time. Often 

Biomass Accumulation - a measure of the 
watermy. 

across a 

Biota - All plant and animal species oc 

Cfs - cubic feet per second, a unit of measure for the rate of 
rate of flow of a stream with a cross &on of one squarc 
secund. It is equal to 448.8 gallons per minute, 0.646 million 

Coliform batterfa - a p u p  of bacteria predomumantly inhabi 
in soil. Coliform bacteria are c d y  used as 

Colluvium - material transported to a site by gravity. 

Decomposition - the transfarmation of organic 
and km) through biological and non-biological processes., 

Designated Benefic& Use or Daignated 
Depdment of Health and Welfare Rules, 
Requirements:, ScctionS 1 10. through 160. 

b 'I 

Did - A 24-hour period that includes a day and adjoining ni 
$. 

"P 

~ i: + *: 
Dissolved oxygen - commonly abbreviated DO, it is the amourit of oxyg& dispersed in water and is usually 
expressed as mg/L (ppm). The amount of oxygen dissolved in water is affected by temperaaue, elevation, d total 
dissolved solids. 

Ecology - scikntific study of relationships between organisms and their environment; also defined as the study of 
the strucme-and function of nature. 

Ecosystem - a complex system composed of a community offlora and fauna taking into accodt the chemical and 
physical environment with which the system is interrelated, ecosystem is usLally defined to include a body of water 
and its watershed. 

c 
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Effluent - a discharge into the envi$&&''ofl 
treated pollutarlss in iving 

Environment collectively, the 
<. 'f F&$p 5 

particular organism or biological community, 

Eolian - windblown. '' 
Erosion - the wearing away of 

. .  :: 

the earth's surface by 
induced erosion is that caused by increased ny~off or 
cuItivation of the land, overgrazing, am4 disturbce of the 
for the area. 

Eutrophic - froffl Greekfor "well-n 
lmsparency. 

E ~ h p h h t i o n  - the 0"f PhNP, 

> ? A  

and silt enrichment and sedimtatiorl o 
it is termed c d t d  eutrophkaticm. Eutroph~cation refers to natural addition of nutrients to waterbodies and to the 

Feedback Lmp - a component of a 
$3 --Ems* . .  

Flow - the quantity 

Gradient - the slape of the stream bed profile. 

vtn point in s q ,  time increment 
&E 

+& 6 
f 

. 

c: 3 
:$ 

. .  . 

. ,  . 

Granitic - granite; oomc to ddiurn grained in 
, .  

I 

I to surhce water. 
Groundwater - water found beneath the soit surface; sat 

t 

Growth Rate - the mount of new plant tissue produced per a gi 
quickly B plant will develop and grow. 

I %A 

Habitat % Kwfic type of place that is occupied by an organis& a population or a c&mtnunit;v- &'5: 
9 ~ 

Headwater - the origin or beginning of a strcam. 
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of water from the sphere to the earth (precipitati4) and back 
d plant transpiration). Runoff, surface water, groundwater, and w 

Influent - the flow into a p&ess, facility, or larger M y  of water. ' 

Inorgm 

Land Application - a process or activity involving application of wastewater, surface water, m serrri-liquid material 
to the land surface for the purpose of disposal, pollutant removal, or groundwater recharge. 

physical condition that detemrines the growth potential of an organism, can result 
ete inhibition of growth, typically results in le= than maxjmum growth rates. 

c s p e c i a l l Y ~ ~ , g e o ~ o g y , ~ o ~ ~ p h y s i c s , ~ ~ ~ f ~  

b a d  Allwation - The amount of pollutant that nonpoinf so- can release to a waterhdy. 

Loading -the quantityofi substance entering a receiving stream, us~allywrpres~ed in porn& (~~cigrams) per day 
or tons per month. L d m g  is calculated from flow (discharge) and concentration. 

hading Capacity the maximum mount of pollutant a 
- 8  

dy can safely assimilate without violating state 
water quality standards. It is also the equivalent of a TMDL. I ,  

Loam - moderately coarse, medium and &tely 
loam, h e  sandy loam, very fine sandy loam, silt Im, silt, 

to- -is defined as a uniform eolian (wind-blown) deposit of silty material having an optn structure and relatively 
hi& cohesion due to cementation by clay or c a l m o w  material at the grain contacts. 

soils that include such textural classes as sandy 
loam, sandy clay loam and silty clay loam. 

Macroinvertebrates - aquahc insects, worms, clams, snails, and other animals visible without aid of a microscope, 
that may be BssociBted with or live on substrates such as sediments and macrophytes. They supply a major portion 
of fish dietsand consine detritus and algae. 

c 

P 

Macrophytes - mted and flmting aquatic plants, commonly referred to as wata weeds. These plants may f l o m  
and hear seed. Some forms, such as duckweed and coontail (Cerntophyllum), are free-floating forms without mots 
in the sediment. 

- 

b 

Y 
1: 
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Margin of safety - Commonly abbrevia 

Mean - the arithmetic mean Is the most common statistic 
summing all the individual observations or items of a sample 
sample. T h e g e o d c  
mean of the logarithmically transfomed variables. 

Meter - the basic 

Milligrams per liter (mgL) - concentration equal to 0.00 1 

Million galions per day (MGD) - a unit of measure for tha rat 
at WWTps. It is equal to 1.55 cubic feet per second. 

+ 

*I 

L 

Nuisance - an- which is injurious to the public health OT an obmiction 
manner, of any d + . 

4 f + 
Nutrient - an element or chemic-al essential to life, such as carbon, oxygen, nitro 

Nutrient cycling - the flow of nutrients frwn o& component of an ecosystem to d e r ,  as 
and release nutrients that become available to dgac (organic to inorganic phase and retun$. 

&phm die 

Oligotrophic - "poorly nourished," from the Greek Describes a m y  of warn with low plant proauCtiVity and high 
-sparencY* 

Organic mattk - molecules manufactured by plants and animals and containing linked carbon atoms and etemnts 
such as hydrogen, oxygen, nitrogen, sulfur, and phosphorus. 

e 4  .* 41 



xvi 

P 'a F $ t  $ 
Orthophosphate - a fm of soluble inorganic phosphorus which is directly utilizable for algal growth. 

,' j'.; < ,. 
, ,;,.* 

Oxygendemanding materials - those materials, usually organic, in a watabcdy which co;;sume oxygen during 
decomposition or transformation. Sediment can be an oxygendemanding material. 

Parameter - a variable quantity such as temperature, dissolved oxygen, or fish population, that is the subject of a 
survey or sampling routine. 

Partitioning - the sharing of limited resources by different races or species; use of different parts of the habitat, or 
the same habitat at diffemnt times. 

Pathogen- any diseaseearning organism. 

Periphyton - attached organisms, usually dgae, growing on the bottom or other submersed substrates in a 
waterway. 

pH - a masure ofthe concentmtion of hydrogen imu of a substance, which ranges from very mid @H = 1) to very 
alkaline (pH = 14). pH 7 is neuml, and most lakc waters range between 6 and 9. pH values less than 7 are 
considered acidic, and most life forms cannot suwive at pH of 4.0 or lower. 

Phased TMDL - A TMDL which identifies in- I d  allocations with further monitoring to gauge success of 
mmagemnt dons in  achievingloadduct ion~andtheef fectof~  load reductions on the water quality 
of a w a t d d y .  Under a phased =L, the TMDL has load d M m  and wasteload allocations cdculated with 
margins of safetyto meet water quality standards. 

Phosphorus - a nutrient essential to plant growth, typically in moft demand than the availnbble supply. 

Phytoplanhm - microsmpic algae and microbes that float k l y  in open water of lakes and oceans. 

1 . '  

'< 

Point source pollution -the type of water quality degradation resulting from the discharges into receiving waters 
from sewm and otheridentifiable "pints." Cwnnon point sources of pollution are the disc- from industrial 
and municipal waskwate~ treatment plants. 

Pretreatment - the reduction of the amount of pollutants, the elimination of pollutants, or the alteration of the 
nature of pollutant ppoperties in wastewater prior to or in lieu of dischaqgng or othemise introducing such 
pollutants into a WWTP. 

Primary produCtivIty - the rate at which algae and macrophytes fix or convert light, water, and carbon dioxide to 
sugar in plant cells. Commonly measured as milligrams of carbon per square meter per hour. 

1 

Reach - a stream section with fairly homogenous characteristics. 

Respirathm- process by which organic matter is oxidized by organisms, including plants, animals, and bacteria. 
The process releases energy, carbon dioxide, and water. 

Riffle - A shallow, gravelly m a  of stream bed -with swift current. 
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f the basin. It originates 
n of surrounding lands. chemical precipitation of 

bn of the ability of an 
aqueous solution to carry electric ament, expressed in pmhdcm at 25°C. Conductivity is dew as the reciprocal 

ture and is an indirect masure of 

OIIS eadh of which 
is considered as a sample of one element from a probability distribution. 

Subwatemhed - smaller geogqhic management areas within a w;latershed delineated for purposes of addressing a % 

or soil particles that 
turbidity and, when deposited, 

by the current until deposited in areas 
eggq or alevins. 

1 

determined by the U.S. Fish and Wildlife Service, yhich are likely to become 
e future throughout all or a significant portion of their range. 

TMDI, -Total Maxirr#un Daily Load. TMDL = LA + WLA +'MOS. A TMDL is the equivalent of the hading 
Capacity which is the equivalent of the assimilative capacity of a waterbody. 

Total suspended mlids (TSS) - the materia1 retained on a 2.0 &cnm filter after filtration. 

"~ 

... 

1 Tributary - a stream feeding into a larger stream or lake. 



xviii 

~ r o p h i t  ;Itate - 1eve a lake as &mired by phosphoms content, chlorophyll p 
concentrations, amount of aquatic vegetation, algal abundance, and water clarity. 

Turbidity - a measure of the extent to which Iight passing through water is scattered due to suspended materials. 
Excessive turbidity may interfere with light penetration and minimize photosynthesis, thereby causing a decrease 
in primary productivity. It may alter water temperature and interfere directly with essential physioIogica1 functions 
of fish and other aquatic organisms, making it difficult for fish to locate a food source. 

. 

Vadose zone - The zone containing water under less pressure than that of the atmosphere, inchding soil water, 
intermediate vadose water, and capillary water,. This wne is limited above by the land surface and below the 
surface of the zone of saturation, that is, the water table. 

Wash-Load - that part of the total sediment load composed of all particles h e r  than limiting size, which is 
normally washed into and through the reach under consideration without settling. 

Waste Load Allocation (WLA) - a portion of receiving wat& loading capacity that is allocated to one of its 
existing or future point sources of pollution. It specifies how much pollutant each point Source can releast to a 

Water column - water ktween the interfaoe with the atmosphere at the suface and the interface with the sediment 
l a p  at the bottom. Idea derives fiom vertical series of measurements {oxygen, temperature, phosphorus) used to 
characterize water. 

waterbody. 

Water Pollution - Any alteration of the physical, thermal, c h m k l ,  biological, or mdioactive p-es of any 
waters of the state, or the discharge of any pollutant into the waters of the state, which will or is likely to create a 
nuisance or to rendasuch.watm harmful, detrimental or injurious to public h d t h ,  safetyor welfare, or to fish and 
wildlife, or to domestic, commercial, industrial, recreational, aesthetic, or othm beneficial uses. 

Water Quality Umited Segment (WQLS) - any water body, or a b l e  portion of water body, where it is hown 
that water quality dues not meet applicable water quality standards, andlor is not expected to meet applicable water 
quality standards. 

Water Quality Management Plan - a state or area-wide k t e  lreatmmt management plan developed and updated 
in accordance with the provisions of the Clean Water Act. ' 

- 

. 

Water quality modeling - the input of variable sets of water quality data to predict the response of a lake or stream 

t 

.. 

F 

C 

Water table - the upper surface of groundwater; below this surface the ground is saturated with water. 

Watershed - a drainage area or basin in which all land and water areas dmn or flow toward a central collector such 
as a stream, river, or lake at a lower elevation. The whole geographic region contributing to a water body. 

Wetland$h-mjands transitional between tarestrial and aquatic sytems where the water table is usually at or near the 
surface or the land is covered by shallow water. Wetlands must have the following three attributes: (1) at Ieast 
periodically, the land supports predominately hydrophytes; (2) the substrate is predominately undmined h w c  soil; 
and (3) the substrate is on soil and is saturated with water or covered by shallow water at some time during the 
growing season of each year. 

c 
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1.0 , EXECUTI 
' ,?. ' 

.̂ $ I '  

< 
A> 3% ' 

WATER QUALITY CONCERNS AT A GLANCE 

§303( .  Listed Segmenb: 
Pollutants of C o n m :  

Designated and Existing 
Ben@ciaI Uses: 

$? I 

T -  

Jim Ford Creek (#3171) ; Grusshopper Creek (#3$2) 
$ediment, Temperature, Nutrients, Dhsuiwd 0 4 ,  Pathogens, 
Ammonia, Oil and Grease, Habitas Modification and Flow 

Primary Contact Remeation, Secondary Contact Recreation, 
Agricultural Water Supply, CUM Water Biota, 
Supply, &Intunid Spawning (below wate$alO 
Ciw of Weippe Wmtmater Trehtrnent Plant, i!&berliroe 
High School Wastewater Treatment Piant, Hutchiip Lumber Inc. 
Non-irrigated croplanrls, timber h a m t  actiyitiesr'urhin mnuf, 
grazing, hydropower, land development &&ties, septic'$ystm 

~ ~- 

5 

Jim Ford Creek is a third order tributary ofthe Clearwater River in the southem part of 
Clearwater County, Idaho. The creek flows twenty mila northwest, h m  an elevoltion of 4,068 
fket to 1,050 feet, at its cOnnuence with the Clearwater River near Orofino, Idaho. It drains a 
65,838 acre wmrt'ershed that has two distinct portions, In the upper portion, Jim Ford 
throughmlling 

flows 
uplaads and the Weippepraiie until itmchm the City of Wbippe. 

Below Wdppe, enters into anarrow steep basalt canymnearly fourteedmih in length. 
A 65 f b ~ t  w-I 8t the top Of the CanyOln d c t S  fiah p v  vm. Frimovy kd h 
the watershed consist of timber produc!ion, grazing, and recreation in the entire water&* 
dryland agridture on the rolling Weippe prairie; and a dl urban area at the City of Weippe. 
A small hydmpower f i d t y  is located along the creek just downstream of the City of Weippe. 

c 

Section 303(d) of the Clean Water Act requires states to develop a Total Maximum Daily Load 
(TMDL) management plan for water bodies determined to be water quality limited. A TMDL 

llutant a water body cau assimilate without violating a state's water 
es that load capacity to known point sources and nonpoint sources. 

um of the individual waste load allocations for point sources and load 
allocations for nonpoht sources, including a margin of safety and mtml background conditions. 

In 1994 Jim Ford Cmk was classified as a high priority water quality limited segment under 
g303(d) of the Clean Water Act h n  its headwaters to the confluence with the Clearwater River. 
Grasshop~3er Creek, a tributary to Jim Ford Creek, was also classified as a water quality limited 
segment in 1994. Pollutants of concerns listed for Jim Ford Creek include: sediment, 
temperature, pathogens, nutrients, dissolved oxygen, ammonia,.oil and grease, habitat 
modification, and flow. Pohtant of concern listed for Grasshopper Creek include nutrients, 
sediment, tempera-, pathogens (bacteria), habitat modification and flow. 

w -e  
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Idaho Water Quality Standards designate cold water biota, secondary recreation, primary contact 
recreation, and agriculhual supply as beneficial us& for Jim F$rd Creek. Saikbnid spawning is 
an existing use for the lo'wer portion of the watershed below a 65 foot waterfall located 14 miles 
upstream of the mouth. ' 1995 beneficial use studies indicates that Jim Ford Creek does not 
provide full support of beneficial uses because of macroinvertebrate population impairment in 
the upper prairie section wd exwedaacee of temperature criteria in the lower canyon section. 
The status of beneficid uses bask OI? 1997 and 1998 beneficial use studies has not been assessed 

's Water Body Assarsment Guidance document. 

Jim Ford Creek wat 
01 wastewater treatment plant; and 

11 and l o g w .  ,me Weippe wastewater treatment 
to &d-June each year, and only when 
e Timberline High School wastewater 

utary of Jim Ford Creek. Lz 

watershed are grazing, timber 
lopment activities and 

! 

experience temperature increases, dgae growth, and low dissolved oxygen concentrations. 
Temperam and bacteria levels often ex&& water quality Criteria. Phosphorus is present in 
high enough conce@rations to sthukd';: exkssive aquatic plant growth that causes diurnal and 

oxygen concentrations that can impair aquatic life. 

reek is impacted primarily by fora harvest ktivities and the 
the prairie portion upstream. Within the cankn, stream 

e recommended for cold water biota and salmonids; Results of a 
sutvey indicate excess" cobble &e bed material is likely 

- 4  

impairing cold water biota and salmonid spawning beneficial uses in the stream reaches below 
the waterfall. 

Since portions of Jim Fok Creek lie within the Nez Perce Reservation, a Memorandum of 
Agreemmt was developed between the Nez Perce Tribe, the U.S. Environmental Prokction 
Agency, and the State of Idaho Division of Environmental Quality to develop the TMDL, with 
the advice of the Jim Ford Creek Watershed Advisory Group. In the Memorandum of 
Agreement, the parties agreed to utilize State of Idaho water quality standards for the 
development of the TMDL. 
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This TMDL examines whether,the estimated load capaciw for pollutadk in Jim Ford CE@C are 
currently exceeded. Targets, Ioading analyses, and load ahocations '$re piesent4 foi sedirri'ent, 
temperature, nutrientddissolved oxygen, and pathogens. Evaluation of avaiiable'data indicates a 
TMDL is not necessary for oil and grease, fine sediment and ammonia. Data also indicates a 
need for a bacteria TMDL for primary recreation contact but not secondary recreation contract. 

>::: 9.' ~ x p +;4 
I *  I - .  _. 

Water quality standards for the State of Idaho are intended to provide protection of designated 
beneficial uses. TMDL targets are based on these water quality standards. Numeric water 
quality criteria are used where they exist. Narrative water quality criteria have a numerical 
intqretation which are applied to Jim Ford Creek fix sediment and nutrients. Load capacities 
reflect these water quality targets for Jim Ford Creek based on available or estimated i@ream 
flow data Load allocations presented distribute the existing pohtant loading bot& point 
and aonpoint sources within the watershed, based on available load capacity of Jim Ford Creek. 

This hlkwing discusion explains how all the listed parameters were addressed in L e  TMDL. 
The Executive Summary Loading Table at the end of this Section summarizes pollutant and 

? 

loading allocations. ) I  

1.1 sediment ,? 

fiiating data indicates fine sediment is not degrading the wata quality of Jim Ford creek, 
therefore, no TMDL is necessary fsr fine sediments. However, a channel stability analysis and 
habitat m e y  indicates coarse sediment is impairing salmonid spawning and fearing of Iower 
JimFdCrcek. Theinsham loading analysis sugg~~ts that to improve the condition of 
response reaches, the bedload tmspt  rate in transport reaches needs tq be reduced about 70%. 

Sediment impairment likely resdts from a combination of increased sediment load and flood 
magnitude. However, until a more indepth analysis of sediment and flow impacts is complete, a 
more definitive m e r  is not possible. The Jh Ford Creek Watershed and Technical Advisory 
h u p s  have c o d t t e d  to complete this d y s i s  in the year 2000. RSUI~S ofthis d y s i s  will 
be used to revise the sediment load reduction and allocation scheme presented herein. 

Reducing come sediment delivery to lower Jh Ford Creek and timing of peak flood flows 
b u g h  best management practices will help improve the water quality of lower Jim Ford Creek. 
Future analysis of sediment sources and flow impacts will be used to help develop the sediment 
TpviDL impIementation plan. 

1.2 Temperature 

The JimFQrd Creek TMDL was established to address thermal loading (heat) for the protection 
of chinook salmon and steelhead spawning, and other cold water biota. The watershed was 
evaluated for cold water biota temperature in the upper watershed, and for salmonid spawning in 
the lower watershed below the falls. 



in the creek was determined by appl@g a modeling technique. Model ' 

I 

to a 52% increase in shade is nr;cehy in ordw to attain and maintain " 
on &am reachd It is recogniz&i that meeting the 

only during this period. Whereas the dissolved oxygen target applies year 

load of lower Jim Ford Creek needs to be reduced by 23%. Hemood and MiledWilson Creeks 

reductionof 32 and 26%, respectively. Because the majority of the TP load to Jim Ford Creek is 
frsm non-point sources, there are no point source load reductions required by this TMDL. For 
this TMDL, the point source waste load allocations is set at the existing meawed nutrient load. 
The non-point sources are. allocated all of the needed nutrient load reductions. This TMDL 
approach is supported by reasonable assurance because the non-point sources in the watershed 

. contribute the greatest amount of phosphorus to the mainstem and receive a phosphorus 

! 
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1.4 Pathogens. 3 
.. .. , .  

A loading analysis was performed using instream fecal coliform concentrations, measured at 
seven sites in the Jim Ford Creek watershed and using flow estimates. Flow estimates for four 
sites were derived from a relationship established between gage IeveIs and flow measurement. 

critical time period. 
uncertainties. No 

Ammonia cl~lp kk both toxic to aquatic animal life and a mume of nu~ents to plants. Idaho 
water quality criferia for ammonia is based on & ~ a  toxicity aud vay depending upon p€i 
and tempkhrb'conditions. As pH and temperature increase, the toxic form of ammonia 

the applicable miteria based on actual or estimated pH aAd tempmtum. 
None of the ammonia levels in these 10 samples exceeded appiicabh criteria. Based on this 
evduation, a TMDL for ammonia based on its toxicity effects was not needed. The nutrient 
efftcb of ammonia were considered in the nutrient TMDL. 

1.6 Oil m&Grease 

Oil and grease. is a general measure of pollution from petroleum compounds. Idaho water quality 
criteria indicate oil and grease concentrations must be less than levels which impair beneficial 
uses. It is unclear why oil and grease were identified on the §303(d) lists as pollutants of concern 
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Creek. Limited sampling fo? oil and gmaq w 
c&sid&d &st likely$ grdase from sto 
considered re&sentati;e creek conditions. 
oil and grease. Given these results and because a reguIato 
grease problems which are readily identified and treat 
developed. 

h 

Flow and habitat are 
Creeks. ~ The TMDL does not address flow and habitat issues because thae panmeters are not 
currently required to bu:iidclr&sed under §303(d) of the Clean Water Act. 

ifxed on the $303(d) list as impairing uses in Jim Ford ind Grasshopper 

aI of this "MIk, Jim Ford Creek Watershed Advisory Group and 
supporting agencies will produce m implementation plan. This plan will specify projects and 
controls designed to improve J'im Ford Creek water quality by meeting the load allocations 

wunimt. Implementation o f k t  management practices within the 
&ant loading from nmpint sources wil l  be on a voluntary basis except 

dictate best management practice implementation. Because no 

on Strategy. This Watershed Restdration Strategvpvides the 
plan. It lists the types of best management practices the Jim 

point SOUTceg, all of required reductions will be addmsed 

Ford Creek Watershed Advisory Group believes will best improve water quality. Example 
p t i c &  include prescribed grazing, altemate livestock water supplies, livestock exc~usions, 
animal v p t e  m, W and shrub planting, grassed waterways, streambank stabilization, 

tillage ptactices and protected riparian zones. 

ecomes availabk during the implementation of the rmvxlDL, the 
l o d o n s  may'be revisited. In the event that new data or information 

are wananted, TMDL revisions will be made with assistance of the Jim Ford 
d&&y Group. Although specific targm and allocations are identified in the 

the TMDL is not whether thw targets and allocations are met, 
water quality standards are achieved. 

I 

I 

I 
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Pollutant . Target * *  ',, 

25% MOS Total Inorgani6 
Nitrogen I ,  

Heywood " I 65 0.225 mglL-during 
growing season of 
April through 
& % O h  

* *  

Winter Creek 1 5 1  ? ' " A  

593 I 24% 

Bacteria 20014 MOS in target MilCdWilSW 

-. 
, , I .': 
3,880' I w v e a r  

400 cfu1100mL 
*-and 
40 CWlOO d 30- 
day geometric 

' 33% 
lxfu/y?2ar 850 I 

.- .- 

WinterCreek T 3,920 
c h  - co~ony Forming I u; kfb -billion cf-; 



2.1.1 G e n d  1 

Jim Ford Creek 
Clearwater County, Idaho. The c m k  flows twenty miles northw 
feet to 1,050 feet, at its cbnfluence with the Clearwater Rivei 
drains a 65,838 acre watershed that has two di@nct portions. In 
Creek flows b u g h  rolling forested uplands md the Weippe 

ek enters into a narrow sttxq 

% :$ r& 

utary of thekl 

top ofthe canyon restricts fish passage upstteam. primary 
mber production, grazing, and recreation in the entire 

rolling Weippe prairie; and a smdl urban area at the City of 
s located dong the creek just downstream of Wdppe. 

2.1.2 climate 

Climate in the Jim Ford Creek watershed is chamckmd ' by cool, moist winters and wann, dry 
summers. Rainhll patterns and air tempemtuns within a watershed of this size predominantly 

3 

The growing sewn dso wries in the watemhed aceding to 
utive fmst free period mges h n  around 158 days 

4 ' 'e (CSWCD 1993). 

precipitation and air tempemtuns at sites near the Jim 
Ford Creek watershad. Precipitation and air temperature have been measured near but not within 

annual precipitation increases about 816 inches pa 1,000 k e t  rise 
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Precipitation estimates for elevation zones within 
Orofino and Pierce indicate the average annual 6 
year at the mouth to 42 inches per year at the e& 
approach, the average annual air temperature wi 
range from 5 2 O F  at the mouth to 4loF at the east 
the average monthly air temperature and mon 
year. 

~ h e s e  graphs support the observation that tie J 
precipitation during the w m  summer months. 
the coohr seasons of the year. Snow tends to accumulate in the upper portions ofthe watershed 

be snow h e  from mid-June until the end of OC 

Citizen volhteers CdUected we&& data at 
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Figure 1. Location of the Jim Ford 3reek Watershed, Idaho 
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Figwe 2: Monthly Average Air Temperature and Precipitation Estimated for'the 
Mouth of Jim Ford Creek 
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Figure 3: Monthly Average Air Temperature and Precipitation Estimated for the 
Town of Weippe 
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The upper portion of Jim Ford Creek is fonned where Miles and Heywood Creela join (Figure 
5). Jim Ford Creek then flows over the flat Weippe Prairie and through the City of Wtippe. At 
the City of Weippe, Grasshopper Creek flows into im F@ Creek. The lower portion of Jim 
Ford Creek flows over a 65 foot Waterfall and thro gh a &OW, steep sidd canyon nearly 14 
miles in length. TribuXarics to. the lower portion of Jim FordCe  incluk Winter and Shake 
Meadow Creeks. A 45 fbot to 55 foot watddl exists on W"&ter Cree*roximae 314 miIe 
firom its confluence 4th Jim Ford Creek (T35N, R4E, Sec. 4 NEli4Wll4). 

Q 

3 Jim Ford Creek is characterized by low flows of about 2 cubic feet per s e c k d  (cfs) during the 
summer months and increasing flow of about 50 cfs during the fall and winter months until the 

J 

h 

' 

peak Bow season during A p d  and May. Bankfull discharge is about 170 cfs. Jim Ford Creek is - classified as perennial along its entire course (USGS 1963). 
e, *c 

a 

0 *" 
X? 
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Figure.5; Jim Ford Creek Sixtb  Order Watersheds 
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rtion, Jio ford Cr 
ah tribuhr&? Harvey ( 1990) estim 
f Weippe and of 178 cfg at the point where Jim FodCreek enters the 
key (1 990) estimated annul mean miniinurn 8 ows of 1 cfs at the City of 

;. , . ... 
. .  . ., . .  

for each month 
of the water year is estimated using US Geological Survey (USGS) regional regression equations 
(Kjehtrom 1998). The meaddaily discharge for each month of eight subwatersheds is estimated 
using the USGS regional & d o n  equa@ns (Kjelstrom 1998). Thise subwatersheds indude: 
1) lower Jim Ford (hcIuding Shake Meadbw); 2) Winter; 3) Grasshopper; 4) middle Jim Foml, 
5) MileslWii&m; 6) Heywood; 7) upper &I Ford; and 8) Kardiah Gulch (Figure 6). 

made by Lipscomb (199 lower Jim Ford, Grasshopper, 
bon subwatersheds are used to predict mean daily discharge for 

f the 6 subwatmlieds. Kjelstrom (1998) subdivides central 
the best coefficients of determination from regression 

add middle Jim E: 

analyses. According to his map, Jim Ford subwatersheds are in Region 4. The mean daily 
discharge of subwater&& which sue not included in the USGS report are estimated using the 
unit discharge me&d.* These flows are calculated using the mean daily discharge per drainage 
area for each month. ?The resdts of this analysis are reported in Table 3. 

To estimate m&q&ily flow fbr each month of Jim Ford Creek proper, the flows h m  each 
subwatcmhd'k &&d. For example, mean daily discharge of lower Jim Ford at the 
confluence with the Clearwater River is cumulative 8um of all the subwatersheds within the basin 

. .  

. .  . 
.. . '.. . ,k .~: . ,. ,.. . . 

(Table 4). 
'. "''>'. $ <:,'~' ~ 

. .  . .  ' ,  -1 ;.:: +. 

. .  .. . 

: ., 
. .  
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Heprood 

U. Jim Ford 

Kmiah Gulch 

9 

::. :. 
".:% 11 i 1 1 1.6 1.6 2.0 4.3 8.1 12.2 13.3 62 1.7 1.1 1.2 

4 0.4 ' 0.6 0.6 0.7 1.6 2.9 4.5 5.0 2.2 0.6 0.4 0.5 

4 0.4 0.6 0.6 . 0.7 1.6 ' 3.0 4.5 4.9 2.3 0.6 6.4 0.4 
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Iumbia Plateau and Northern Rocky Mountains 
Geomorphid Provinces. Bedrock predominantly consists of Tertiary Age Columbia B d t  in the 
western portion of the watershed (near the mouth), and flat Cretaceous Age granitic rock of the 
Idaho Batholith in the eastern portion of the watershed (CSWCD 1993). Figure 7 provides a map 

n this area are the ganhk rock of the Idaho Batholith. This 
is found in deeply eroded canyons and in the mountainous ridge east of 

1978). Starting &out 40 miIlion years ago, successive flows of basaltic 
gora and Washington began to spread into the area, filling major valleys, 

and extending u$ fributwies. Dams of basalt periodkaliy formed, causing lakes to form near the 
outer margins. The fine'gmin sediments deposited in these lakes were then buried by later lava 
flows. The canyon portions of the watershd are characterized by basalt rock outcrops and 
colluvial slopes with us thickness of soils. 



Jim Ford - Grasshopper Watersheds Geology 
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The geology around the Weippe Prairie consists of a granitic basement, gverlain by tertiary age 

surficial layers of loess and vdcanic ash. The rolling hi1 
dune-like ridges when prevailing winds 
located northeast of  th 

re 

A fault identified by Band (I 963) with a northwest-southeast orientation is located j 
the City of Weippe. It has a maximum vertical displacement in the tens of feet in the cam1 

strongly influenced by the 
lithology and shape of this canyon. This lower canyon is the maj& some of coarse bed-material 
transported to the Clearwater River-' Field work performed as part of this W L  identified small 
intrusions of metamorphic rock in the lower canyon. terial is mainly schist and is not 

contaminatioy from leachhg and sedimentation. Soils within the Jim Ford Creek wathshed have 
a nominal to htermediate potential for nuhient loss due to leaching and Surface runoff. Soils 
found in the canyon and ridge areas have a moderate to very severe hazard Potentid for soil 

The hazard of m s h  (both surface and Aass failure) is largely a function of parent material and 

Many tributaries to Jim Ford Creek are at risk due to this soii erosion hazard. 
"2 

~ slope steepness. The subsurface hydrology comes into play with mass failures. 
II 

On the can& si&, horth aspec t~m more likely to have more volcanic ash than south aspects 
and consequmtlywill have a lower erosion potential. If there is no ash pment, erosion po&ntial 
of the soils are &e same and then vegetative differences'come into play. Both aspects on the 
canyon sides &e generally more erosive due to slope than compared to the plateau. 

On the plateau; most o f  the uplands on the plateau have ash over loess on relatively flat slopes 
(low to moderate erosion here). Ash cap thickness is geatest in the eastern portions ofthe 
platea&Linches to 12 inches). Land use that disturbs or mixes the ash and loess (farming, 
timber harvest or road construction) raises the erosion potential. 
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For riparian areas, a few small floodplains and high& terraces exis the canyon floors. These 
are formed of stream alluvium and fl&d depasits'add tend to cont uch sand and stream 
gravels. &si& hazard is low to moderate due to low slope. On th& plateai, riparian areas tend 
to be broad flats and valley floors with poor drainage. They tend to be high in silt and clay and 
often have hgipans with perched water in the winter and spring months. Erosion hazard is 
generally low due to low shp 
surface water. 

h w  soils have the greatest potential for nutrient movement to 
1 

north and east margin of the plateau (Brown Creek Ridge and ridges south of 
Orofino Creek Point) mostly have ash over loess or ash over residuum from @tic rock. Slopes 
are not that steep (relatively) and erosion on areas with a h cap is low to moderate. Land 

e subsoil will have a moderate 

portion of the watershed are formed in colluvium, residium, and slope alluvium from basalt rock, 
with an addtian of loess and an ash mantle in areas. Within the Weippe Prairie soils are 

poorly drained alluvial soils. Soils found within the astern 
Creek watershed are formed in coHuvium, residium, and slope alluvium 

ILorlhcIll and southm ridgekoundaries of the watershed, gatIy 
are formed in residium and loess witq ash mantle in areas. 

Jim Ford Creek has cold water biota as a designated beneficial use (Idaho Administrative 
Procedures Act P A P A )  16.01.02). The 65 foot waterfaI1 at the top of the canyon w o n  at 
about stream pile 14 provides a full barrier to fish migration into the upper portions ofthe 
watershed. A 45 6 55 foot waterfdl on Winter Creek about 3/4 mile upstream of its confluence 

, with Jim Fqrd Cryk also is a barrier to fish migration. Documented fish occuraces recorded 
by a varidof so&& ik provided in Tables 5a and 5b and a general description of these fishes 
are provided h @ s  &tion. Although salmonid spawning is not a designated beneficial use for 
Jim F~rd creele;* since salmonids have been documented below the falls, this existing beneficial 
use will be considered in the TMDL for lower Jim Ford Creek. 

;> <k" 
> -  * " >  > 
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Rhinichtbs osculus 

? 

3 
f 

watersheds and throughout the Cle-ater Basin which 
Ford Creek include: pacific lamprey (Lamp- tridentafa); 

ut (Oncorkynchw clarbo; and bull trout (Saiveiinta confluentw). Pacific 
accessible to salmon and steelhead and have been found in Lo10 Creek 

(Kucera et al. 1983). Westslope cutthroat trout, listed as a sensitive species and proposed for 
listing under the Endangd Specks Act (ESA) by US Fish and Wildlife Sewice (VSFWS), are 
found in the upper Potlatch River, Orofino Creek, and Lo10 Creek (Clearwater Subbasin 
Ecosystem Analysis 1997). Columbia River bull trout, listed as “threatend’ by the ESA in 
1998, have been observed in Orofino Creek, Jim Brown Creek, and Lo10 Creek (Clearwater Bull 
Trout T&&ical advisory Team 1998). The Jim Ford Creek watershed has been identified by the 
Clearwater Bull Trout Advisory Team (1998) as one where bull trout habitat protection and 
enhancement should be emphasized. 

I 
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2.1.6.1 Descrintion of Documented Salmonid Fishes (from South Fork Clea+iter La&&e 

Fall chinook salmon a& listed as endangered in the C l e d a  
.Critical habitat (National Marine Fisheries Service) for fall chinook salmon in the Clearwater 
River extends from the mouth of the Clearwater River at Lewiston, Idaho, upstream to th&nouth 
of Lolo Creek at the Idaho County boundary. Fall chinook may use tributaries to the C l h a t e r  
for cold water refuge as juveniles; however, spawning is ed to the mainste 

i* 

k salmon (fall, Spring, and 
in 1992. Spring chinook salmon in the Clearwater Riv 
because of unc 

found in the basin are exclusively of hatchery 
Spring chinook start spawning in mid-August 
Differentiation between sprhg and summer chino0 
(Cochenauer 1999). 

National Marine Fisheries Service (NMFS) listed the Sn 
the 1973 ESA in 1997. The viability of wild and natural1 
Basin is a concern. Decline in population is due to 
Columbia River basin lqel. Adult stcehead begin 
Au&&d  ally arriG6 at theXlearwatkr River 
of the mainstem Clearwater River throughout the 
the spring to spawn. Fry emerge in June-J 
freshwater before migrating to the ocean. 

Jim Ford Creek's *nbow-steelhead densi 
Perce Tribe (NPT) reservation tribut 
(vdues ranged from 0.02-0.2Um2). 
and at least 2 age cIasses of rainb 
and 80-1 IO mm in length (age 0). 
wild/natud, as io stocking has occurxed in this waters 
and Kucera 1999). " 
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2.1.6.2 Description of Other Documented 

Squawfish prefer to spawn in shall0 
eggs are deposited at random. Squawfish 
diet. 

takes place in late May-June. 

with mkJedges or outmpplngs. S 

Ma, pond$ or a river with 

becarne'attached to the substrate OT submerged Vegetatioh. 
organisms but switch to a diet of insects, mostly termtrial, 
also eat eggs, often their own. 

Pumpkinseeds reproduce in the spring when water temperatures reach approximately 65 ' F. 
Nests are built in on the bottom in fine gravel or sand. These fish eat yiminly snails and aquatic 
insects although small fish, larval frogs and salamanders may also be eaten. 

u. 
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The Weippe Prairie and surrounding areas on Grasshopper Creek, Wilson Creek and Heywood 
Creek have been'ptilized by the W T  since time immemorial. This utilization included 
subsistence gathering activities such as camas digging. The Nez Perce r e f e d  to Jim Ford 

Ordway of the 

2000 a c k F  of level Smoofi prarie on which is not a tree or 
are c o d  with co&& which is hw'all in blossom, but is 

not good until1 the Stalk is'dead, thq the natives asssable and collect their winters food 
in a short time as it is veny convenikt for their villag&'as points of timber runs outin 
the praries of higher ground & coyfed with pitch pine. a fine &bred country all around 

Soil is deep black & verry rich & easy for cultivation ..." 
g hay on the meadows probably began in the 1860's, soon after goId was 

discovered in the Pime and Musselshell area Land clearing in the Jim Ford and G m b p p e r  
Creek watedds probably started in the late 1800's. Most of the land in the Jim Ford and 
Grasshopper Creek area &cleared from 1900 to approximately the 1950's. Most of the €and 
was cleared far grazing and raising hay. There was a small ztmounf of grain (mostly oats) 
planted. The growing se 

Timber hawesting 
logs for lumber and *several l&e pole operations in the Jim Ford Creek drainslge. Logging 
increased from the 1950's to 1980's. Logging still continues in the Jim Ford drainage. 

was too short for wheat and barley varieties of the time. 

early 1920's. There were several small logging operators that cut 

1 ,  .: 
lumber mill in Weippe created an impoundment to store cut logs 

damming Jim Ford Creek near the existing location of the Jim Ford Creek 
hydroplant downgradient of the confluence With Grasshopper Creek. This hpoundment 

13-15 acres and backed up waters to areas further south and east of 
&hat this impou9ldment lead to sediment accumulation in the prairie 

ow was slackened, and is estimated to have affected the lower 
portions of Grasshopper Creek in the vicinity of the City of Weippe and portions of Jim Ford 
Creek about a mile south and east of the hpoundment. It has been generally obsmed that 
moff flows are of highkmagnitude but shorter duration than flows preceding major land 
management activities in the Jim Ford Creek watershed (Bonner 1999). 
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2.1.7.2 Present Day Land Use 

Table 6 provides a land use summary by w 
uses are the dominant feature in the Jim Ford Creek wat 

Cropland: Cropland in the Jim Ford Creek drainage (1% 
covered basalt plateau soils that were cleared of timber for &cultural proddtian. Soil profiles 
range b m  moderately deep and moderately well drained on 3 to 20% s l o p .  Perched water 
tables at.e present at 18-36 inches from February to May. Due to the slow and very low 
permeability, these soils have a medium to rapid runoff potential. Topography varies with slopes 
ranging from nearly level to 15%. Average annual precipitation is 28 inches, and all cropland is 
non-irrigated. Traditional crops produced in this watershd are wheat, barley, winter peas, hay, 
and pasture, with occasional crops of spring canola or lentils. No-till fanning has increased h m  
5% in 1990 to 85% currently. This system of planting has greatly reduced the potential for 
surface erosion thrwugh the critical erosion period of November through March. Under a 
conventional tillage system, seedbed preparation for falI planting fenders these erosive forest 
soils unprotected during the critical erosion period. 
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Pasture and Waylaad: 14% of the land use (9,217 acres) within the watershed is rkn-imigated 
pasture and hayland. Approximately 80% of the pasture acres are located in 
area on bottomland soils with slopes of 0 to 4%. Grass-legume and alfalfa h 
on these soils. The remaining 20% of pastureland acres occur on soils of moderately steep' 
slopes, up to IS%. Pasture and hayland acres in the watershed am oRen located in clo 
proximity to perennial streams and intermittent drainages. Since pastures bRm lie adj 
riparian areas, livestock grazing use of pastures can have a direct influence on the character of the 
stream zone. Larger cattle operations in the watershed generally utilize the munding"state 
forestlands. On smaller family ranching operations, grazing may take place year round on private 
pasturelands. Existing forage vegetation in the pasturelands is typically in fair to po& condition 
due to heavy grazing pressure, poor fertility management, and the subsequent invasion of weeds. 

Rangeland: There are approximately 664 acres of rangeland  thin the watershed,'which 
represents about 1% of the total land base in the J i m  Ford Creek drainage. Most of the rangeland 
occurs on steep canyon walls adjacat to perennial stream on south facing aspects of 40 to 90% 
dopes,, A small portion of the rangeland occurs on more. gently doping soils adjacent to the 
canyon rims. Range condition is fair to poor in most of the watershed, with the plant':2 
cornunities being composed of less than 25% native plant species. Continuous livestock 
grazing pressure over many decades has resulted in deteriorated range condition, with present 
vegetation predominantly mud gtassa and other exotic species. 

\ I  ' 

1 
pa 

ownership is divided between Potlatch Corporation, the State of Idaho, 
private land a d  makes up over SO?? of the total Id base (55, 
e State of Idaho and private industrial land is actively managed 

pduction. Ncm-industrial private forestand is mostly gazed by livestock, and intdttently 
managed for timber production. The intensity and quality of forest management follows, and is 
related to the Ievel of professional foresq assistance used. On private industrial, non-industriaI 
private, and state land, best management practices are dictated by landowner policy, tribal policy, 
and by State law. 

The NPT Forestry Division manages 1,601 acres of hbal and dotted forest lands within the 
watershed. Land managemeflt policy on tribal land is prescribed by the Code of Fed& 
Regulations. 

Soib h~ the forested areas are found on several different landforms with a mixture of parent 
materials. Both the depth and permeability vary widely. The depths range from moderately deep 
to very deep, and are poorly drained to well drained. Overall permeability is moderate. Slopes 
range h m  0 to 4% on the valley floors to 35% on the gently sloping to steep upland plains, 
benches and plateaus and then up to 90% in some areas of the canyon. Average annual 
PrecipitatJgp ranges from 28 to 35 inches. Topography within the watershed changes 
dramatically in the downstream direction. The predominant use is timber production, wildlife 
habitat, and recration, with varied amounts of livestock grazing dative to the steepness of the 

* b 

slopes. 
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Stands in the canyon F~ dopinated by Douglas-fir on the north' a$ect and ponderosa pine and 
ect. The past qmqrencq of w i I d t g  in the canyon is apparent by the 

e c h p n  f&s;4 W&tem red &dar'and grand fir dominate along 
moisture is available, and fire pabably burned less idensely. 
ed by diseased stands of 
rical logging have favo 

on the flats above the prairie 
species o v 8  seral species such 

with grand fir and cedar ' 

. .  

cs north of Weippe. About 200 students and 

loyer within the City 

Vities. The Idaho Department of Lands 

ed, and one is h the chsubwatershed. : 

h r  

4 

c: 

s located below the City of Weippe at the 
beginning of the&nyp~ portion of the creek. This facility was licensed in 1986 and comtructd 
in 1987 and conbins a' 

. generating turbines. It kludes a 52 foot long, 5 foot high diversion dam that diverts water from 
a 6,200 foot section of & creek. The reservoir impounded by the diversion dam has a surface 
area of less than 114 acrei'a maximum surface elevation of 2,963 feet, and a gross storage 
capacityggfless than 1 acre-foot. Diverted water travels through a 6,900 foot long steel conduit 
along the south slope of the canyon. A 1,140 foot penstock conveys the diverted flow 365' 
vertical feet down the mountain slope to a powerhouse. Return flow re-enters Jim Ford Creek 
within the canyon portion, 114 mile downstream of the 65 foot waterfall. A minimum flow of 3 

all impoundment structure and diversion conduits into power 

, -  

I .  :: 
d 
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cfs must be maintained within the bypass reach along with an annual 2 week long flushing flow 
of 200% of the mean annual flow (FERC 1986). A penstock failur 
occurred in A p d  1988. The landslide w i s  estimated at 150 cubic y 

2.1.7.3 L N  Ownership 

Figure 10 indicates current land ownership in the watershed and Table 7 p 
ownership sunknary by subwatershed. Land ownership for the entire watershed is 2% NPT, 35% 
State, and 63% private. 

: *% 

+- 

I "  I 
Table 7. Land h e r s h i p  Acreage by Subwatershed 

I I I I 

Land Lower+ Upper Winter Grasshopper 
owner 

Jim 1 For& Ford ' 
Potlatch 4,069 

Other I 7,863.1 5,579 I 860 I I 3,824 
private I I % I I 

1,648 5,680 1,469 
State 1 ,$ t 1 : I I 2,693 

BLM I '  IsI I I 
Totals 1 19,936 1 12,530 1 7,282 1 . d0,586 

522 

~ 1,714 

5,111 

7,337 

Miles ' &Wilson 
To& and 
percentage 

20,097 
30% 

~ 

1,282 21,122 
32% 

6p399 1. 23,000 35% 

1,601 
2% 

28 
€1 Yo 

8,167 1 65,838 
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Pigrirc 10. Ownership of the  Jim Ford Creek Watershed 
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water Qditystatus 

use classifications are int,aded 
waterbodies which have designated 

ect thevariou%uses of surface 
cia1 uses me listed in Idaho's 

Water Quality Standards +d Wastewater Treatment Requirements (IDHW 1996). They are 
comprised r i ~ :  aquatic life; recrqation; yater ly, wildlife habitat; and 

H 

aesthetics." $4 
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Aquatic life classifications are for water bodies which are suitable or intended to be made 
suitable for htection and maintenanci! of viable communities cf aquatic o;ganisrns arld 
populations of significant aquatic species, 
biota, and salmonid spawning. 

I 

uatic SpTies include . .  co1d"water bi 

s are for water bodies are suitable or intended to 
recreation. Primary contact recreation for primary contact recreation and secon 

depicts prolonged and intimate contact by humans where hgestion is likely to occur. Secondaj - I  

contact rixreation depicts recreational uses where ingestion of raw water is not probable. 

ply classifications foi water bodies which are suitable or intended to be made .. 
suitable for Zi~culture., domestic':&d industrial uses. Wildlife habitat waters are those whicJ , ' 

~ 

suitable for wildlife habitat. Aesthetics are applied to all 'Iu 
4 ,  - 7 3  ' 8 .  

are suit ended to b 
waters': d 

$.< tk <b 

: *  t. 

uses of 4; &stem of Jh Ford Creek include: cold water biota; pr&y .- 
dary'cbntact recreation; and agricultural water supply (IDAPA 

beneficial uses for Grasshopper Creek, a tributary to Jim Ford Creek, 

ondary contact recreation. Tributaries to Jim Ford Creek without specific 
include domestic water supply, agricultural water supply, cold water biota, primary contact 

conditions in the lower watershed and so the TMDL addresses what changes are needed in the 
upper watershed to support salmonids in the lower watershed, such as ch+ges to mol water 

F c 

ater Quality Criteria 

Appendix A details the applicable surface water quality standards for Jim Ford Creek that are 
s d e d  in Table 8. Idaho water quality standards include miteria necessary to protect 
designated beneficial uses. The standards are divided into three sections: General Surface Water 
Cri&ria; Surfacewater Quality Criteria for Use Classifications; and Site-Speci.fic Surface Water 
Quality Criteria (IDHW 1996). The numeric criteria that exist in these rules for fecal coIiform 
bacteria, tempera-, ammonia, and dissolved oxygen Will be used in the TMDL. The criteria 
for nutrients, sediment, and oil and grease are narrative criteria that indicate levels of these 
pollutaptsrannot exceed quantities that impair beneficial uses. Because these pollutants do not 
have numeric criteria, surrogate numeric targets are proposed in the TMDL. 

i 



Idaho General Water Quality criteria - 
Concentrations must be less than those found to hmir beneficial uses, 

Oil and Grease 
&!&e 1 5 .  

P a+ 

These water qua 
intermittent. Idaho hle (IDAPA 16.01.0Z.003.50) defines an intermittent stream as, "A stream 
which has a period of zero flow for at least one week during most years. Where flow records are 

standards pertain to those times and locations where &am flbw is*non- 
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available, a stream with a 742 hydrologic-bas 
considered intermittent. Streams with pere 
are not inteAittent.99 stream sebents of 
upper portions of the Jim Ford Creek watershed. The 
may or may not apply to some of the upp 
times of the year. 

Idaho water quality standards pertaining to poi 
mixing zone exists in a flowing receiving water, ‘The mkkg zone is uot eo include more than 
25% of the volume of the stream” (IDAPA 16.0~.02,050.01 .e,iv). h*&cogni& that Jim Fo 
Creek flow volumes are not large enough to support a i  mix’ing zon8 during th& low 
flow seasons of the year, the current National Pollutant Di 
permit states that, the Weippe WWTP may 
available dilution. TMDL targets* #oc 
the flow and po1lutant concentrati&is prksent 
the case of pchdted point sdurce discharges, addi 
wastewater discharge may be applied (IDAPA 16.01. 
specific to the WWTf point some discharge will be 
engineer during 40 1 permit certification. 

i A  

1 ,  

e ~ i ~ t i o :  system ‘(NPDES) 

The State of 1- Department o[Bealth and Welfbe (IDw i s  the primary agency responsiile 
for the pq@ctionbf public drinking water in the State of Idah&; Idaho Rules for 
water S- include criteria necessary to protect 
have been set forth for treatment techniques (IDAPA 10.01 .OS.SOO), design standards (IDAPA 
10.01.08.550), and opmting criteria for public drinking APA 10.01.08.552). 

dofiestic water su&es. RW 

systems are classified according to wheth 
number of people usually sewed. Grasshopper Creek 
water supply. Acqordhg to Dekan (1998) and King ( 
currently serve &y public drinking water supply sys 
(transient or non-transient) water systems along Gras 
However, water originating within the Jim Ford C 
River, a public drinking water supply for Urofmo and h k t o n .  These md othes surface soarces 
of drinking water must maintain filtration and disinfection systems i 
drinking water for their customers (IDAPA 16.01.08.550.05). 

to maintain safe 

2.2.2 Avaiiable Water Quality and Aquatic Life Data ~ ~~ 

This section summarizes the surveys conducted to determine whether beneficial uses are 
supported in the watershed, other aquatic life surveys, and water quality studies performed in the 
watershed. 

7 ”  

? ’:, ,w= -I 
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designated and existing beneficial uses, relying hea 
parameters, as outlined in 
outlines procedures for id 
development, publishing 
TMDL development, 

1995,1997, and 1998 (DEQ 1995,1997, and 1998). The NPT conducted BURP surveys on Jim 
For@ Creek in 1997 an9 1998 using D E Q  protocols 19#7 iind 1998). The BURP survey 

actohvertebrates and habitat to determine a water body's beneficial uses 
of those uses fbr Idaho State 

g l @  B , p  4 I 

ainstem of Jim Ford Creek we& surveyed in 1995, Lower Jim Ford Creek 
abut 8 miles'hm the mouth, and Upper Jim Ford Creek about '/s mile east of Weippe. 

was also sweyed about 3 3/a miles upstream from its confluenee with Jim 
5 BURP data were analyzed using the W A G  document (DEQ 1996). 

rhon of Jim Ford Creek the temperature + found 
w trout m expected to be 

the site was asskssea as not in full support. The macroinvertebrate biotic index score was 3.61, 
considered impaired according to the W A G .  

w 7  
The data fmm the B W  site on Upper Jim Ford Creek were, incomplete because the stream was 

e time of the survey, therefore, the site was not assessed for beneficial use 
of macroinvertebrates was taken from the banks; the MBI score was 2.62, 
needs verification using the 1996 W A G  since it MIS between the range for 

3.5). Needs verification means further data 
e whether beneficial uses are supported. Until that data are cokted, the 

impaired [MBI is <= 2.5) and not impaired (MBI 

beneficial uses are not supported. 

T beneficial uses on Grasshoppek'Creek was determined to be within a 
"needs v&fication" category. This category was selected because the MBI score of 3.09 fell 
between the "impaired" and %not impaired" range. Domestic water supply, agricultural water 
supply, adqwirnary and secondary contact recreation were not assessed. However, fecal 
coliform data collected during the summer of 1997 indicated that primary and secondary contact 
recreation uses are not supported in Grasshopper Creek at this time (ECC 1997). 
In 1997, BURP sufveys were conducted again at Lower Jim Ford Creek near the mouth and 
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BURPsamples. ~ 

Appendix B contains a summary 

of the BURP surveys and status 

1998SLEWAO5 

1998SLEWAlO 

6/25/98 Lower Jim Ford Creek between Not assessed 
- falls and hydroplant ,." ' Q j #  *, I 

5 .  

7M98 Mouth of Beywood Creek :Not assessid 

Stewart~939) conducted a fisheries evaluation for the upper portion of &Ford Creek. Stewart 
concluded the fish species identified above the falls appear well suited fQr the conditions 
in that portion of Jim Ford Creek. Higher water temperatures with low velocities,-turbid water, 
and embedded stream bottom substrate are conditions which favor ~e fish species present atove 
the falls. 



' .  2-35 

2.2.2.2 Other Aquatic Life Surve 

In 1984, the NPT conducted fisheries 
included a survey near the mouth of Jim F 

(€€oflimn 1992). Macroinvertebrate i 
miative abundance of the macro 
sensitive indicator groups such 
stoneflies (Plemptm). The m 

wmmmity food base, indi 

1 

of the Jim Ford 
a "substantial resi 
described Jim Fo 

R ~ u l t s  of 1984 
fisheries. Results of a 1999 RlR4 Habitat S w e y  are provided in Appendix E. 
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stream dilution is less tkp 50: 1, which the City has dpne. The application of agricultural and 
silvicultural best managhent practices were recommended to address the iron and turbidity 

,.. ~ . 

response to an Hydro Limited 
Partnership for a minor hydropower license along Jim F ~ r d  Creek, just downstrk of the City of . 
Weippe (FmC 1985). A'cumulative impacts analysis addressing impacts from this and other 
hydropod& projecpwithin the Gleghater'River *? \ u basin . , I 4  identified resource8 that might experience 
adverse impacts. Tliese &get resources include chinook sahnon, steelhead &ut, mule deer, 
whitetail deer, elk, upland game birds, and riparian habitat. Overall fmdings on the Ford's Creek 
Hydro Project within the E n v i ~ e n t a l  Assessment found that no cumulative adveme impacts to 

t h m  the project, mainly due to the already existing b a n k  to 
iW k project reach. The EnvhunenM Assessment stated that 

I maw& contained in the application would minimize the hpacts 
and sedimehtion to fisherymurces downstream. The 

wing opedon, the divdon structwe would enhance the water 
Ssibly improving downstmam habitat fbr salmonids. . 

' 

' 

In 1986, IDEQ conducted a water quality study on Jim Ford Creek during the summer low flow 
period to estimate the impact that the Weippe WWTP effluent would have on water quaIity. It 
was detetmined h m  this study that the water quality of Jim Ford Creek did not meet the 
minimum state wat5 quality criteria for primary contact recreation, cold water biota, or salmonid 
spawning beneficial uses. Dissolved,oxygen concentrations were also below the criteria siet for 
the desigbted as the nsult of inhequate dilution of the wastewater discharge (IDEQ 

I <  

The 1988 Idaho Water Quality Status Report and No&& Source AssessmAt indicated that Jim 
Ford Creek is not supporting salmonid spawning, cold water biota, and primarylsecondary 
contact recreation uses. AgriculturaI water supply was reported as supported, but threatened 
(IDEQ 1988). 

Harvey C1990) reviewed existing data and concluded that non-irrigated agriculture, grazing, 
forestry and hydropower development were significant nonpoint sources in the Jim Ford Creek 
watershed. The following general problems were identified from those sources: 1 )  erosion from 
fields on rolling terrain causing high sediment yield; 2) stream channelization through the 
farmland causing streambank instability h d  additional sedimentation; 3) grazing along stream 
banks adding to loss of bank stability and to fecal coliform contanhation; 4) extensive forest 

L4 

c 

c 

.. 

I 
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harvest and associated haul ro 
hydropower plant causing ch 

Impacts of the treated waste 
many impacts ofthe nonpoint sgurces in 
Since that time, the WWTP 
adequate dilution within J 

A Z 991 streadriparian habitat 
revealed 61% canopy cov 
similar reconnaissance 1 

In 1993 the Clearwater Soil and Wa& Consemti’ 
Idaho Soil Conservation Commission (ISCC), the 
National Resource Con 
Pollution Abatement 
chawel conditions 
t a m w e r e  

indicate exc&vt turbidityor total s;uspended solids loads. Studi 
conditions within Jim Ford Creek and tributaries 
Jim Ford Creek was only 24% embedded with no 
embeddedness is not considered a problem. 

In 1997 TmGr&pl~ics Environmental Engineering prep@ a Storm 
Plan of Hutchins Lumber, Inc. (TmGraphics 1997). This blan was 

years. Stom water controls were implemented at this Facility in 1999. 

A fecal coliform survey study was conducted during the summer of 1997 in order to assess the 
magnitude of bacterial impacts due to nonpoint activities within the Jirn Ford Creek waters 
(ISCC 1997+). Samples collected during the recreation season (May through S 

numerous excesdences of state water quality criteria for primary contact recreati 
portions of the watershed. 



2-38 

Limited temperature monitoring conducted by IDEQ at the mouth of Jim Ford Creek in 1997 
indicated a few exceedances in late August of cold water biota temperature criteria:' No 1997 
monitoring occurred during the salmonid spawning period, however, for comparison to salmonid 
spawning temperatiire criteria. 

During the high flow period of 1998 grab m p l e s  w m  collected fiom Jim Ford Creek, 
tributaries, and horn  point sources (IDEQ 1998). These samples were tested for pH, turbidity, 
total suspended solids,' ammonia, nitrate and nitrite, total phosphorous, fecal coliform, and oil 
and grease. Turbidity levels were found to be continuously greater than 25 NTU upstream of 
Weippe. Levels of total phosphorous were-found to be high throughout the watershed. 
However, cold stream temperatures and limited sunlight during this period limited the mount of 
algae growth. Other parameters tested appeared to be well within the State water quality cri 
set forth for the designated beneficial uses within the Jim Ford Creek watershed (Le. cold w 
biota, domestic water supply, and primary and secondary &eation). 

j I *  

$ 

A 4  

During the low flow period of 1998 grab samples were collected from Jirn Ford Creek, 
tributaries, and l m o ~ n  point sources (IDEQ 1998). These samples were tested for pH, turbidity, 
totai suspended solids, ammonia, nitrate and nitrite, total phosphorus, fecal coliform, and E. coli. 
Point source discharge sampling at the Weippe and Timberline High School wastewater 
matmat plants was discontinued in June when discharga were discontinued. Levels of fecal 
colifom exceeded criteria in the upper portion of the watershed during summer months. E. coli 
lev& correlated well hfi fecal coliform levels in tenns of occurrences rtnd sampling locations 

ofphosphorus andnitrogen mpds werehigh emu& 
plant growth. High stream temperatum and ample sunlight 

during the low gow season also act to Stimulate algae growth w i t h  Jim Ford Creek and its 
tributaries. Algae growths consisting primarily of green algae were observed at locations in the 
upper watmhed. Levels of total suspended solids were overaIl low and below levels believed to 
impair beneficial uses. Turbidity and ammonia levels did not exceed state criteria. These data 
are the major data source for the TMDL and is described in further detail in the Section 2.2.3. - 

Between June and October 1998, temperatures were recorded by thermographs every 1.6 hours at 
various locations in Jim Ford Creek and its tributaries (IDEQ 1998). Summertime temperatures 
exceeded c r i a i n  hth the lower and upper portions of the watershed. 

A follow-up asse&ent on the Ford's Creek Hydroplant by the DEQ during the spring of 1998 
supported the FERC finding that the diversion structure traps sediment (Luce 1998). However, 
instabilities created along the canyon wall between the penstock intake and the powerhouse 
caused a landslide in 1983 with direct entry to the J i m  Ford Creek stream sptem that result4 in 
the deposition of large Gck h p e n t s .  

* x  

! 

K P .  .* 
In 1997 and 1998 the IDL performed a Cumulative Watershed Effects (CWE) analysis of the Jirn 
Ford Creek watershed using the standard procedures of &e Forest Practices Cumulative 
Watershed Effects Process for Idaho (IDL 1995). The CWE methodology is designed to examine 
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ed in and around a 

process consists of sev 

TabIe .lo. m landtype m i a t i o n s  and 
of the J' $ord Creek reaches can range 

evaluated indicate that there is some risk for b t h  of these throughout the wd enheti. The stream 

sion ahd mass failure hazards ar 
high. The moderate ratings for 9 

ri&gs%an &,high or Iow, with de high mting fbr the lower &aches of Jim Ford 
that th& is a high likelihood that the canopy cover is insufl[icient to maintain 

stream teniperahues within the target. The lower reach is then treated as under an adverse 
condition requiring fuxther analysis andlor the development of site specific best management 

ydrologic risk ratings may be low, moderate, or high, with low indicating no 

Jim Ford, wotdd indicate an adverse condition. The moderate rating for 

sediment deliverjt rating based on evaluation of mads, skid trails, and mass firilures were all low, 
indicating that littIe sediment is being produced h n  these so-. As a result of the CWE 
process using Global Posttion System (GPS) to log individual road segxmmts, those which were . 
identified as having high ratings in and of themserves are on record as needing amtion. As part 
of the CWE analyses, road density in forest& areas were estimated. Table 11 Dresents bad 

, moderate indicating the situation should be considered, and high, which does 

k is mod3 the mult of channel instability, while that 
a combinbtion of both chanuel instability and pen 

density by subwaterhd. The si&ficance of the road density values are addkssed 
B. 

"-4 

P 
In conclusion, the only adverse conktion identified by CWE for forestry in the Jim'Ford Creek 
watershed is the lack of shading for the reaches of the stream below the falls. In gend, the 
landowners them am asking for further arAysis of the situation, which wili be coordinated with 
the development and implementation of a TMDL for the Jim Ford Creek watershed (refer to 
Appendix C). r *? AL 
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2.2.3 Water Quality Conditions 

The 1996 5303(d) list for the State o f  Idaho lists 7 pollu 
sediment; temperature; pathogens; nutrients; dissolved 
This section summarizes trends exhibited for these pollutants relative to exceedance of criteria, 
primarily using 1938 reconnaissance sampling data. 1998 sampling locations are shown in 
Figure 11. 

In addition to these seven polIutants, habitat and flow alteration were listed on the $303(d) lists 
for Jim Ford Creek. Because habitat and flow parameters are not pollutants, they have no 
criteria, and they are not suitable for esthabon of load capacity or load allocations, TMDLs Will 
be not developed for these parameters.. Actions taken to address pollutants of concern such as 

. L 1  

conqern 
ammonia; and oil and grease. 

eek: 

, and nutrients, may ad flow and habitat alteration as well. 
+I 

The sediment standsvd in Tdaho rules is a n d v e  standard that states sediment shall not exceed, 
“...in the h c e  of specific sedhent critda, quantities which impair designated beneficial 
uses” P A P A  16.01.02.2OO.OS). Sediment is typically classified into 2 size fractions based on 
impact to aquatic life: 1) fine sediment that consists primarily of sand to clay size particles and is 
transported as suspended and washload; and 2) come bedmaterid generally of coarse sand and 
larger that is carried as Woad along the stream bed. 

There are numy indicators of sediment impacts to water quality: 1) water column sedimeqt 
indicatom such as total suspended solids (TSS) and turbidity that measure f i e  sediment; 2) 
streambed sediment indicators such as percentage of fine particles less than a certain critical size 
or cobble embeddedness; 3) other channel indicators such as widthldepth ratio or poollriffle 
ratio; 4) biological indicators such as those based on fish or aquatic insect numbers &d diversity; 
and 5) riparian or hillslope indicators such as bank stability or woody debris. To help quantify 
the appropriate in&ators, The J i m  Ford Creek 1998 and 1999 sampling efforts collected total + 

sul;pended solids, turbidity, and channel stability and habitat data which are summarized below 
and in Appeqdix D and E. 

2.2.3.1 1 Water CoIumn Sediment - Turbidity and TSS 

This section reports the data and analysis used to evaluate the high flow concentrations of 
tubidity and total suspended solids (TSS) of Jim Ford Creek. In early 1999, the Jim Ford Creek 
Technical Advisory Group (TAG) agreed to implement a synoptic high flow sampling event to 
help determine if the levels of turbidity and TSS are violating water quality standards and 
impairing beneficial uses. Based on these and 1998 data, the Jim Ford TAG concluded that TSS 
and turbidity are not impairirig beneficial uses. 

. 



I 

Jim Ford. Grasshopper Watersheds 

6 0 86 I,? Milcs 

Figure I f .  1998 Sampling Locations 



... 

.- 

4 

:.! 

c 

1 
i 
i 

I 

2-43 

The Jim Ford Creek turbidity and TSS monitoring foIbws @aq@ard sample collection i d  : 
analysis procedures. Weekly turbidity measurements yere &en by the CSWCD at 4 sites along 
Jim Ford Creek. These sites include: 1) Wilson Creek; 2) upstream of Weippe; 3) downstream of 
Weippe; and 4) Grasshopper Creek. The TSS samples were taken coincident with turbidity 
measurements at these 4 sites. WiIson Creek is used as a background site. Sampling focussed on 
the upper watershed based on 1998 data that indicated the possible exceedances of State 1 0-day 
turbidity criteria. 

Depth integrated TSS samples are taken using the Equal Width Increment method and a DH-81 
sampler according to USGS protocols (Edwards and Glysson 1998). Grab samples are also taken 
at sites where the Equal Width Increment method is not possible. Samples were split and 
turbidity was measured in the field with a HACH 2100P which has an accuracy of +I- 2% of the 
reading. TSS samples were put on ice and coded to 4°C and sent to the Idaho state water quality 
lab. Stream discharge was measured using standard USGS technique and a Marsh McBirney 
velocity meter. 

The synoptic turbidity-TSS monitoring collected a total of 3 1 regular samples and 6 duplicate 
samples. The concentration of regular and duplicate’samples are generally within 30% of each 
other (Table 12). One sampling event compared the grab verszls depth integrated sampling 
technique. One sample is not enough to rigorously evaluate the two methods, however, they 
jpnerdly agree with the greatest m r  apparent between the TSS samples (Table 12). The 
‘reduced turbidity and TSS data are reported in Table 13. 

The turbidity A T S S  dtb indicate the fbllowing: 1) there are no substantial turbidity criteria 
Violations during the high flow event of 1999; 2) TSS values are generally within a protective 
range (i.e. 25 - 80 m&) @EQ 1999); 3) TSS duration of exposure cannot be determined h m  
these data; 4) turbidity and TSS do not appear to be a function of stream discharge; 5) adequate 
sampling precision appears to have been achieved, 6) a good relationship between TSS and 
turbidity exists; and-7) no substantial change above and below the city of Weippe. These and 
1991 and 1998 XSCC turbidity and TSS data provided the basis for not developing a turbidity- 
suspended solids TMDL for J im Ford Creek. 

7 

i 
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ation to m&er the 
d agfeed to conduct's channel 

stability inventory and habitat survey to answer that question. The TAG also agreed that a more 
intensive study of actual bedload transport rates would not, be appropriate given the TMDL 
deadline, limited resources, and chwacteristics of this watershed compared to others. 
Subsequently,' the channel stability k d  habitat data g 
the results are reported in Appendk 

In summary, kults  of the habitat inventory showed 
depth ratios in the low& gradient reaches (< 1.5%). Resuits of the channel stability inventory 
showd 
material 
size bed-material is likely impairing salmonids. Specifically, elevated sediment inputs h m  
hilIslope and c&el sources Within the lower Jim Ford Creek watershed are delivered to the 
lower gradiki'reakhes where the stream's sediment carrying capacity is exceeded causing the 
channe1 td aggrade. Channel aggradation causes the width to depth ratio to increase, and the 

decrease (Rosgen, 1996; Montgomery and BufEngton 1993; Madej, 

ere filled in the summer of 1999, and 

idud pool volume and high width to 

wer gradient reaches are unstable as a r e d t  of excess cobble size bed- 
logic, geomorphic, and habitat data suggest that deposition of excess cobble 

Ford Creek Watershed Advisory Group (WAG) and TAG decided that more 
to determine the relative impact of elevated sediment loads versus peak 

channel stability. In addition, the TAG agreed that a more detailed 
*mt qpce'analysis is wananted to help hcus 'rmDx, implementation efforts. The IDL and 
Podatch CaGohtiw hrrve agreed to help complete these analyses within the next year. This 
sediment sourc~'ana1yses framework is available in the J i m  Ford Creek TMDL administntive . 
record. h the interim, an instream loading analysis is used to estimate the needed instream 

In the year'2000,' a sediment budget will be conducted to estimate the naturaI and anthropogenic 
instream &d hillslope sediment production of coarse material observed instream. The sediment 
budget will not be used to evaluate the impact of sediment on beneficial uses. Rather, it will be 
used to estimate the dative contribution Of natural and management caused sediment inputs. A 

S 

e conducted to evduate the causes and effects of frequent large floods. 

the sediment TMDL is to stabilize the unstable reaches by reducing the 
amount of incoming coarse bed-material and possibly reducing the magnitude of peak flood 
events. To accomplish this, the sediment yield to aggrading reaches needs to be reduced to the 
point w k m  the amount of instream sediment storage is no longer increasing and hopefully 
decreasing with time. Once sediment yield is reduced the stream wiII seek a new state of 
dynamic equilibrium, transition from a braided to meandering channel, and develop deeper pools 
and narrower channel. 

I 
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location according to climate, elevation, extent of streamside vegetation md the relative 
importance of ground water inputs. Other factors affecting stream temp&t& include: solar 

unshaded, due to day 

warmer extremes of most natural waters, few taxa are able to tolerate very high tempe&ms. 
Oxygen solubility is reduced at high water temperatures, wpah can compound the 
caused by margind dissolved oxygen concentrations. 

The Stak temperature criteria for salmonid spawning that applies to the lower portion of the 
watershed is a year-round water tempemlure of 13°C or less with a daily average no greater than 

on fish 
9 .  

mature criteria for 
sawatmtanp 

im Ford Creek often exceed 
the low flow period of the year. Between June and October 1998; temperatwe re 
taken dery I .6 hours at 9 sites within the watershed (see Figure G-2 in Appendix G). 
Temperature readings were aIso taken at a spring near the headwaters of Wilson Creek between 
August and October. Temperature 
and S&9, Wilson headwat 
biota and sahonid &pahhg temperature criteria were 

sites except for Site 8, Wilson Creek 

cold water biota tempmature cri 
in early Jub and persi 

f 
were exceeded be 

;? 

Results of the CWE assessment indicated insufficient canopy cover to ma;n"tain stream 
temperatures within the target in the lower watershed. @ addition to noting the contribution of 
t h d  loading &rn the upper watershed, the follow& & observations from the CWE report 
regding this adverse condition in the lower watershed (IDL. 1999 and Appendix C): 

JP 

-e lower reach flows through an east-west trending basalt canyon such that during the 
summer substantial heat builds up resulting in considerable long-wave radiation being 
emitted from all surfaces which can be adsorbed by the water. The stream channel itself 
is a rather broad, cobble to boulder bed resulting from episodic high flows. During the 
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summer when flows are low, the stream channel 
unshaded and heat absorbing portions ofttie bed. Stream sh 
temperature control has been reduced thm 
in areas converted to agriculturelgrazing, 

aquatic insects, which hi turn serve as food for 
(nitrogen and phosphorus) are available to support growth. Flows, tem 
penetration into the water all must combine with nutrient availability to 

A h ,  decomposing 

column. I~€~UXES of these nutrients will stimulate algal growth if other factors a& conducive to 
growth (iight, temperahue, flow). Ntematively, a system can have hi 
nutrients that it is not limited by nutrients. In that case it is limited b 
levels must be demased to leveb where they are limiting 

F O ~  pxevention o f p h t  nuisances, levels qftotai &o 
m f l  (U.S. EPA 1986). Total phosphorus level 
1998 ranged from below.detection to 0.18 mglL (ups 
Timberline High School ranged from 0.36 to 3.30 
treatment p l a n h m  0.68 to 1.30 m#L. These 

k 

a phosphorus limiting situation. 

Bauer and Burton (1 9 h )  indicate that for prevent&n 
2: ? %  

3 

. .  

cr 

!- , ', 
1 ' -  
Lu 

F 

L 

_- 
I 

.. exceed 0.30 m& nitrate. Nitritehitrate levels in the creek ranged h m  nondetect to 0.89 m@L 
(downstream at Weippe). Discharge from Timberline High School WWTP ranged from 0.07 to 

from Weippe WWTP ranged from 0.01 to 0.62 m a .  Deharges from both 

nitrogen limited. I 

A. 

I- . 
downstream of Weippe are at levels that can stimulate algal growth if @e system is 
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Increased nitrate levefs appear downstream during high flow. Nitrogedphosphorus ratios in this 
system are very low (under 15:l)- Average nitritehitrate increases from the prairie to 
downstream, while phosphorus levels in the Creekxemain relatively uniform. Grazing and 
livestock presence on the prairie adds nitrogen to the system. Nitrogen is elevated during high 
flows, appearing to wash in from the prairie during flow events. Total phosphorus does not 'seem 
dependent upon flow. Phosphorus levels can increase during low flow times because of release 
h m  and cycling within the sediments. 

L d t e d  sampling was conducted in 1998 to evaluate the relationship between phosphorus in the 
dissolved (orthophosphate) and particulate form. Limited samples were collected in May and 
June from the Weippe WWTP discharge, upstream of the Weippe, and at the mouth. For 
samples taka at site 3 upstream of Weippe, orthophosphate levels averaged 25% of total 
phosphorus levels; for samples taken at site 1 at the mouth, this average was 40%; and for 
samples collected of the Weippe WWTP discharge, this average was 73%. This follows the 
general pattern of higher dissolved than particulate phosphorus in wastewater treatment effluent 
and higher particulate than dissolved phosphorus in areas where erosion is occuning. 

Algae growths were observed and samples were collected at sites in the upper portions of the 
watershed in summer 1998. Single cell green algae blooms were noted near the cemetery (site 10 
Heywood) d above and below Timbaline High School WWTP on Grasshopper Creek. A 
siugle cell bloom can indicate nutrient influx. Filamentous gredalgae Chlorophyta Spirogyra 
has been identified at the mouth of Winters Creek, upstream and downstream of Weippe, and the 
mouth of Grasshopper Creek. Spirogyra is a lmown polluted water alga (American Public Health 
A d a t i o n  et al.1975). At these sites the preseuce of filmentou?& green algae can indicate long 
term nitrogen levels high enough to support filamentous algae growth. 

Single cell algal colonies (usualIy resembling brown precipitate in color) can indicate high levels 
of phosphorus (Owen 1998). The colonies break down excesa organic matter. Brown precipitate 
was noted downstream of Weippe and at the mouth of Grasshopper Creek. At the mouth the 
precipitate has been identified as colonies of microflagellates and diatoms. 

Limited dissohed oxygen data are available for Jim Ford Creek, and trend data are lacking. Low 
levels (2.4 m a )  were measured in August 1998 at the site downstream of the Weippe WWTP. 
Most of the data were collected during daylight hours when photosynthesis is occurring. Diurnal. 
sampling in August 1999 at the upstream and downstream of Weippe locations indicated that 
dissolved oxygen levels goes well below the State criteria during early morning hours when plant 
respiration is at a maximum. Decreased oxygen levels in this stream appear to be dependent 

demand). It is probable that if nutrient levels and resultant excessive algae growth is a d h s e d ,  
oxygen levels will remain in a healthy range. 

. upon excessive nutrient loading and consequent algal growth (increased biological oxygen 
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2.2.3.4 Pathogens 

Pathogens are a small subset of microorganisms (e.g. certain bacteria, viruses, and protozoa) 
which, if taken into the body through contaminated water or food, can cause sickness or even 
death. Some pathogens are also able to cause iIhess by entering the body through abrasions in 
the skin. 

Direct measurement of pathogen levels in surface water is difficult because they usually occur in 
low numbers and analysis methods are expensive. Consequently, non-pathogenic bacteria which 
are often associated with pathogens, but which typically occur in higher concentrations, are 
usually measired. Fecal coliform bacteria are a commonly used indicator organism, although 
they are not pathogenic themselves in most instances. Fecal coliforms grow in the intestinal tract 
of warm blooded animals, so their presence indicates recent fecal contamination either from 
animals or humans. Fwal coliform counts typically increase in response to storm and runoff 
events. Fecal coliforms survive for long periods in cow feces (up to year); therefore, bacterial 
numbers may be influenced by past activities. Bottom sediments are a significant reservoir for 
fecal coliforms that may be resuspended by streamflow or animal disturbance. 

1998 data indicated exceedances of the monthly mean standard for primary contact &reation 
occurred at near the mouths of Grasshopper, Heywood, Miles, and Winter Creeks and on the 
mainstem of Ji m  Ford Creek upsiream above Weippe during the summer months. Samples 
collected during the -tion season (May - September) in 1997 showed numeryluli exceedances 
of State water quality criteria for primary contact recreation in e o n s  of Jim Ford Creek above 
the hydroplant and at upstream and dowmtream locations on Grasshopper Creek. Correlations 
,between 1997 precipitation and fecal coliform meaguremmts indicate that surface runoff and re- 
suspensionof bacteria play a large role in the concentrations measured. 

Sampling of the Weippe and Timberline High School WWTP effluent in 1998 did not indicate 
exceedances of the primary or secondary entact criteria in the discharge sampIes. No 
exceedance of criteria occurred on Grasshopper Cr&k below the Timberline High School 
WW"P discharge; howeier, two exceedances of the instantaneous standard occurred 
downstream of the Weippe WWTP in May and June. 

ZDEQ is conducting a negotiated rulemaking process that would change the primary and 
secondary contact recreation standard based on fecal coliform to one based on E. coli. Therefore, 
E. coli bacteria were also sampled during the low flow season of 1998. E-coli levels correlated 
well with fecal coliform levels in terms of occurrences and sampling locations with elevated 
concentrations. Exceedances of the proposed E-coli criteria occurred in the same areas where 
fecal coliform criteria were exceeded--upstream of the hydroplant on the mainstem of Jim Ford 
Creek and the Winter, Miles, and Heywood Creek tributaries. 
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2.2.3.5 Ammonia 

Ammonia can be both toxic to aquatic animal life and a source of nutrients to plants. Ammonia 
exists in equilibrium in water in three different forms: dissolved ammonia gas c o m p i y  referred 
to as un-ionized ammonia ("HI); ammonium hydroxide W O H ) ;  and amwnium ion (NH,+). 
The proportions of these f o m  in water are dependent upon pH and temperature: As pH and 
temperature increase, the percentage of total ammonia that exists as unionized ammonia 
increases, which is the principal toxic form of ammonia. Much of the ammonia present in water 
bodies is generated by bacteria as an end prpduct in the anaerobic decomposition of organic 
matter. Ammonia is dso an oxygen-demanding substance. Oxygen is consumed when bacteria 

Idaho water quality citeria fbr ammonia are intended to protect cold water biota and sdmonid 
spawning. These criteria are the same and are based on calculations that take into account water 
temperature and pH. No numeric criteria are available in Idaho des  dated to the "nutrient" 
effixt of ammonia, i s .  excas  concentrations that cause nuisance aquatic growth that impair 
beneficial uses. 

convert ammonia to nitrate (NO3) through the #mess of nitrification. 2 

Total ammonia levels in weekly grab samptes taken at various creek locations in 1998 ranged 
b m  beloy the detection limit of 0.005 mg/L, to 0.23 1 m@, and avcraged 0.024 m&. For 

state water quality criteria, the levels in cmk samples wtm hit idy  compared to a 
of 0.083 mg/L, which is the state 4-day average total amonis standard 

+ifid -tor a'temperature of28 "C aad p~ of9.0. ~t is vay c ~ e  to the criteria estabfished 
by US. EPA fbr sdm&ds of 0.083 mg/L (US. EPA 1986). Ten of 225 samples have levels that 
exccededthis c o t l s d v e  target. 

Thae ten samples were then compared to the apphcabk criteria based on actual or estimated pH 
and tmnpmtun that oamrred on the sample collection data. Results are provided in Table 14. 
None of the levehxceeded the state criteria either based on actual or conservative estimates hr 
pH and temperature. All but one of the samples had levels an order of magnitude below the 
stamla& Based on these results, a TMDL for ammonia based on its toxicity effects is not 
needd ?he Utriknt effacts of ammonia will be considered in the nutrient TFVIDL. 

For dl the 1998 creek sampling Iocations and dates, none of the ammonia levels exceded 
criteria. Ammonia levels upstream of the Timberline discharge tended to be higher than 
dowmtream levels; levels downstream of the Weippe WWTP discharge tended to be higher than 
levels upstream of it. Because the ammonia levels in the creek samples do not exceed State 
water quality criteria, no TMDL loading analysis, reductions, or allocations are being developed 
for ammonia based on its toxicity effect. 

No numeric criteria are available in Idaho rules related to the "nutrient" effect of ammonia - 
excess concentrations that cause nuisance aquatic growths that impair beneficial uses. The 
nutrient effect of ammonia was evaluated as part ofthe nutrient TMDL (Section 3.3). 
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2.2.3.6 OilandGrcase - .. 

It is uwl& why oil and grease was identified on the $303(d) lists as a poUutant of concern for 
Jim F a  Creek. N~-h&torical oil and grease sampling data am available to indicae impairment 
of beneficial uses due to surface water contamhation with oil and grease. Potential sources of 
oil and grease i$& ~tershed include runoff h m  agridturd areas, mill fkcilities, and urban 
areas within the+%cinity of Weippe and discharge from the T e l i n e  High School and Weippe 
m p s .  

Idaho wateflpality criteri3 indicate that oil and grease conceRfrBtions must ke. less than those 
found to impair bendcid uses. US. EPA watm quality criteria (U.S. EPA 1986) for oil and 
grease for aquatic life are: I )  levels establistred based on toxicity tests; 2) levels of oil or 
petrochemicals in the sedhent which cause deleterious effects to biota; and 3) surfam waters 
virtuall* from floating non-petroleum oils of vegetable or animal origin, as well as 
petrolc&drived oils. Oils of any kind can have deleterious effects on fish and benthic life by 
preventing respiration and increasing biochemical oxygen demand. Waste discharge permits 
issued under US. EPA’s NPDES program have specified “no visible discharge” of oil and grease 
is permitted. Within Washington State, log yard storm water NPDES permits have specified that 
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Table 15 presents o 
were collected and 

Table 15.1998 Oil and 

1 Inc. at Settling Pond 

WeippeWwTP- i 

4/13/98 

~pstream ofwuppe 
WWTf - 1/27/98 

Upstream of Weippe 
WWTP - 319198 I 3/9/98 I 

Grasshopper Creek - 
14/13/98 

Oil and grease is a general measure of pollution h m  patroleurn compounds. Petroleum releases 
to surface waters are typically detected visually as an oily sham on the water surface. Sources of 
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and .hat this pollutant c 

to beneficial uses 

mca of State wa 
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I: .i 

'athogens 

~ ~ 

Fish fish data to ascertain status of salmonid spawning 

long term monitoring of flow, nutrients and k l v e d  oxygen at 
mouth, upstran of Weippe, downmeam of W e i m  and confluence 
of Miles and Heywood Creek 

E. c d i  data at mouths oimiutaries to establish trmds over time 

* ?  

Sediment 1 bedhad and channel substrate data to establish trends over time 

i , 

.data at the m u t h  of evaytribumy during &tical periods over t h e  
to establish trends 

data to evaluate correlation bctween water and air tempemhm 

r -  

analysis of nutrient storage and release in sedinents 

background nutiat Iml data 

E. coli data and mdeling analyses to differexhate loading from I various nonpoint sources 
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2.3. I Nonpsint So 

s, land development 

try related &pint some ' 
oliution io caused by 

also stem from livestock grazing. 
~ 

located within the Jim Ford Creek watershed. This type of industrial 
S Storm Water Frognun. 

onal storm WaterQSc 

ot cumntIy managed under the U.S. EPA'sStorm 
have been grouped with nonpoint storm water 

ing) and landslides associated 

Water Pmgmm the pollutant lo& 
discharge activities. Recreational u s e  in the subbin  can contncbute to erosion and 

tion and maintenance (e.g. 
io erosion an tation. 

7 
%"A 

WPDES prograin are two wastewater treatment plants 
Weippe WWTP (Permit Number 11)-0020354) is located dong Jim Ford 
with Grasshopper Creek. The erline High School WWTp (Permit 

IS located along ckasdlopper out 6 miles north of Weippe. 
Another point.sourq within the Jim Ford Creek watershed is the storm water runoff from 
Hutchins Lumbkr, I&. Fcg purpose of determining loads and allocations, runoff from this facility 
has been grouped with napoint source storm water discharge activities. 

2.3.3 Pollutant Specific Sources 
*hi 

A, 
+#*6.. 

This section indicates how nonpoint sources and point sources contribute to specific pollutant 
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measured levels in the discharges of both plants 
beneficial uses. Sediment so- dong Jim Fo 
WOK forest road activities, fail& and s 

ti0Q and alteration of to 

channel has increased bedload, and mu1 wider, shallower channel. 

stream associated with land use activities in the 

include both point and nonpoint sources. The WWT&&harges &ntain elwated :: 
concentrations of nudent compounds. The plants d~ scharge during the low flow 
Nonpoint sources include stom water runoff, animal runoff from dome@ and agricultural 
activities, failed septic systems, fertilizer applications &d water. AI&,’mded sediments 
enterin- stream system may have high phosphorous concentrations. The dam above the 
Ford’s Creek hydroplant traps sediment and consequently removes nutrients h r h  &e,system, 
especially phosphorus. As noted previously, failed sep’ic systems are not considwed to be a 
contaminant source in the Jim Ford Creek watershed. Nutrients that enter the streams in the 
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’ While fm sediment SOIUCH exist in the watershed, sources of txc :ss cobble size bed material ~ t e  beliewd to 
cause unpairnxnt of beneficia! uses. 
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2.4 Pollu,,, u. 

Pollution control efforts over the past few years within the Jim Ford Creek watershed have been 
examined according to land uses and activities. Future pollution control efforts to achieve the 
required pollutant reductions for TMDL targets will be outlined in a Jim Ford Creek TMDL 
Implementation Plan. Section 3.0 will address the required reasonable assurance of pollutant 
reductions from non-point sources. 

-$ 

int Pollution Control Efforts 

: Ahide vdety of B M k  hav 
z t  

;g. 
implmeuted in Cle 

past few years with great success. The No-till conservation system has increased h m  a mere 
2% to 3% five years ago to well 0 ~ ~ 9 0 %  at present. Water and sedirnextt control structures and 
grassed wakmaytz have coxhued to reduce overland flow and ~bsequent gully erosion on 
cropland. Fencing, Iivestock access ramps, pasture and hayland management, and proper grazing 
use are other BMP's used to improve livestock grazing and management. 

=OF , programs available to landowners within the Jim Ford Creek watershed weze cost- 
&a& vcs through the Farm SenriCe Agency's (FSA, fbmerly the ASCS) Altemative . 
Consavation Program (ACP). These were site specific BMPSahed at reducing livest& 

' impacts to streams and other water bodies. These BWs consisted of fencing, ponds, off-Site ' 
watering 
Creek watershed in conjunction yith tbis pmgmn. 

I @ &  

and spring developments. Minimal participation occurred within the Jim Ford 

During the early 1Ws the CWSCD produced a comprehensive watmhed managemenf plan for 
the mer Lo10 and Jim Ford Creek watersheds (CWSCD 1993). In the process of prep- the 
plan, the CWSCDidentified and evaluated various nonpoint source pollution control strategies to 
determine the most feasible alternative. Present and pfmed activities within this planning 
document are expected to achieve water quality impmvemmts in a &sonable time W e .  

Ford Creek watershed, funds were available fbr the development of the 
an, but funding as not yet been approved for implementation. 

Lhestock CUrrentIy, no concentrated animal feed&perations (CMOS) such as feedlots, hog 
producers, or dairies are within the Jim Ford Creek watershed. However, them are 
approximately 80 hestock winter feeding operations. The CSWCD conducted an inventory of 
livestack 0veMintering and holding facilities throughout Clearwater County in the spring of 
1998. Th? inventmy was part of an ongoing effort to remain proactive in the conservation of the 
areas land and water resources. 

+=A. .Y 

An inventory and analysis of dl overwintering operations and their roles as potential pollutant 
contributors to area streams and rivers was a first step toward establishing economically feasible 
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alternatives th? allow 
voluntarily tO ];>Gal 
included) were 
risk of 

adjoining tributaries resaled &veral management considerations that couId help reduce potential 
water quality impacts. Many of these recommended management considerations meet previously 
established NRCS consewation practices. M h y  of these conseqatibn practices were not 

lessees to apply BMPs 

plans'are in effect for each 

that areag set back b m  the w a t m  
systems &et the required setbacks from 

The District has no 
causing a surface water 
on limited information 

tation of failing individual subs 
ination problem at this tim q, this evaluation was based 

ik whether septic sysytems . 

completed by the Ford Hydro Limited Partnership in 1998. Also, the diversion structure is 
cleaned out on a regular basis, thus retaining it's ability to remove some of the instream sediment 
from the upper basin. 
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livestock p i n g  management have all shown improvement 

inspection and routine maintenance for areas owned by ?otlatch within the Jim Fqrd Creek 
watershed. 



e into Grasshopper Creek, a tributary to Jim Ford Creek, 
a series of maintenance and upkeep repairs. The pond's 

aerator and concke liner were repaired and accumulated sludge 'and cattails were removed from 

:,-- 

Id 
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Lumber; hc.  by TmGraphics in 1997 and revised by Blue Ribbon Environmental, Inc. in 19W. 
This environmental management plan provideddirection for controIling surface water discharge 
from the mill site through prescribed BMPs. Construction of storm water controh were' 

I %  

completed in 1999. 

redudom must come h m  point sources. In the Jim Ford 
int soucceg are ne 

listed in the Jim Ford 
Combinafion of authorities the State, NPT and US. EPA pomses; on-going e m  to reduce 
wnpoht p l l u t h ;  and the commitment of the. Jim F d  C d t  WAG and other watezstied 

i n t s o u r c e p o u u t i ~ c o n t r o l ~ m . T h j s ~ o n s d i ~ ~ h o w  
both on a program93atic and watershed specific basis for the 

Jim Ford Creek watershad. 

Authorities tbx Nonpuht Source Pollution Control 

U.S. EPA have responsibilities under @4U1,402 and 404 of the CWA to 
certification within this watershed. Under this authority, the State, NPT, 

ge and fill, stream channel 
11 meet all water quality s 

-* 3 
I& 

Due to data Iimitatiuns, storm water runoff is addressed as a nonpoint source pollution in this 
TMDL. However, U.S. EPA regulates stom water runoff under its NPDES p d t t i n g  
regulatioas and program.  Runoff controls are being implemented at the Hutchins Lumber, Inc. 
facility under these. regulations; these regulation4 may apply to other facilities in the watershed; 
h o w e v 2 , w  do not apply to cities as small as Weippe. The State, NPT, and U.S. EPA provide 
nonpomtmurce pollution prevention education and technical assistancdsupport to . 
citiedcounties, and watershed advisory groups throughout the state. Guidance is available from 
the U.S. EPA, the NPT, and the State on BMPs for storm water runoff controls that includes 
educational activities, construction site runoff, and on site detention of runoff. 
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A 

, mdudes a schedule for program m 

". 
.$ ;'% 
I .... . .  

d!: 

possible future nonpoint sources in the Jim Ford Creek watershed. The U.Sh, through the various 
agencies incIuding U.S. EPA and NRCS, and the "I' retain authority tcfC&nml nonpoint 
pollution probl Nez Perce Reservation. 

Table 18. Appmved BMPs in Idaho Rules 
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s t a d d s  are not being met, even With the use of €3 

going activities to implement BMPS. 

Agrid€nnl  Land : TheCSWCD 
projects in thd J h F d  Cmk and Big Creek 
Incentives Pkgmm (EQP). Efforts in the first p r  (firlll999) wi 
promoting the 6 - p  project. The funding is 
treated ~ t h  $QlP’contraets is estimated to be 75% 
h land and hikt of the hrested areas, or abut 

Goals of the EQP project wif 

XI and trapsediment wim’ 
vegetative plsmtings, and maintenance of stream 
To lower or mqlify water temperatures and stre 
vegetative cov& in the watershed, improving i 

wetlands, and other ways to flatten the stream hydrograph. 
To apply comprehensive nutrient management 4ans with landowners and remove 
nutrients through controtled harvesting or gazing. 

0 

~+mt€ti layer shading along stream~buf€ers, water spreading in meadows, 
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20.02.01) that apply to State and private €ores 
BMPs that apply to any single instance oftim 
maintenance, chemical application, or slashing management. Additional B p p  apply to 
practices bordering water quality limited streams such as Jim Ford Creek ahd cumulative 
watershed effects are considered as described in Section 2.2.2.3 and Appendix C. The NPT 
follows forest practice guidelines on m a t i o n  lands, as described in the NPT Management 
Plan ( I  999). These guidelines apply to all aspects of forest management including those 
mentioned abov 
watemshed. 

- 

.- 

"-- 

2.4.3.3 Jim Ford mentation: Plan 
;$ 

. .  

The Idaho Water Quality Standards directs appointed watershed advisory groups to recommend 
specific 
wat%rbodi& Upon iwmce of this TMDL, the Jitn Ford Creek WAG, with the assistance of 
appropriate federal, SA, and tribal agencies, will begin development of an implementation p h .  
The Jim Ford Creek watershed restoration stmtegy (Appendix H) provids the h e w o r k  for the 
bplemenbition p h n  It lis?s the types of best management practkes the WAG b&ws will best 
imptwe water quality and the locations where these practices can reasmablybe expected to be 
applied. The restoration strategy focuses on t.eductioa of t h d  load, &mt, b&eri&and 
nutrients. 

needed to control point and nonpoint sources Setting water quality limited 

4 P ._. 

v. 

I- 

_/ 

The implementation pIan will provide details of the actions needed to achieve load reductions, a 
r schedule of those d o n s ,  and specific monitoring needed to document action and pgms 

toward meeting * wate5 quality standards. - 
i :: 

a! , 
. The implemcn~ 

.. '+ 

e Sets a time by which water quality standards m expected to be met, 
including interim goals or milestone3 as deemed appropriate; 

0 Schedules the what, where, and when of actions that are to take place; 

lden5fies who will be responsible for undertaking planned actions; 
irc C L  

Specifies how compIetion of actions will be tracked; 
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hr " *  * .? 
1 p ' . A  

? c ; !  
I ,  

0 In&des a follow-up monitoring plan to address data gaps, ',)t< "* ~ 

and how dater will be evaluated and used to recommend revisions b-the'TMDZ; and 

0 Describes monitoring to document attainment of water quality standards, 
including evaluation and reporting of results. This monitoring will evaluate both BMP 
effectiveness and applications. 

2.4.3.4 Potential Funding Sources 

Table 19 pmvides a summary of the types of funding so- available for contml of nonpoint 
pollution sources. Some of these funding sources have been wed for past projects. The Jim 
F d  &eek WAG and the TMDL implementing agencies are committed to seeking funding for 
water quality improvement projects from these funding sources as well as other new bding 
so- that become available. 

Table 19. Potential Sources of Funding for Non point Source Control Activities 

+ - -  

-4 . . F e d e n l h  

NRCS Land Conservation, Water 
Mgt. COIIUII&Q 
Development 

50% + rental based 
onsoiltype 

50% + rental based 

incentive 
on soil type -+ 2m 

easefnent for 
protecting wetlands 

requires Wing 
m e s  based on 
specific project 
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recommendations 
- k' I - . - a  .i . --f State Programs 

Resolute Consemtion t Rangeland I DeYelopment "" 

State Agricultural Wakr Quality Project ' I :, $.;& 

IDFG 

* ' ISCC 

ISCC 

Upland Habiht 50%-75% 
Inslrovementi 

low interest loans and 

Other 

DEQ = Division of EnrirOamental QuaIity 
IDFG - Idaho Dcpt of Fish & Game 
ISCC = Idaho Soil Corrservation Corrrmission 

-. . 
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Jim Ford Creek is li 
concern: sediment; nutri 
ammonia. Grasshopppe 
nutrients, sediment, tern 
load aIIocations are p 

Flow and habitat 

parameters. 

measured as a concentration of polhtant in the creek (the warn q d t y  t 
inw. 

In a conventional approach to TMCILS there are two basic steps to b d h g  analysis: 1) 
detennining or predicting exishg loads, and 2) determining the load capacity. Thq difference of 
the two provides ths necessary load reductions that need to be achieved in order to meet water 
quality standards. Most simply, load is a product of a concentration and €lo 
loads can be calctdatd dirtctly h m  hstream concentration and flow data, 
estimated for flows OP times other than those monitod. b a d  capacity is si 
but with a water quality criteria or concentration target instead of instream 
flows based on the critical loading condition. While this sounds simple, it off 
out so simply and unconventional approaches are often needed to some degree 
limitations. 

be 

Wasteload allocations (WLA) are established for point sources and load allocations (LA) are 
determined for other sources. Load allocations are best estimates of the portion of the total load 
that canhacontributed by nonpoint sources or by natural sources. When uncertainty exists about 
the pollutant to water quality relationship (this is almost always the case), federal law requires a 
margin of safety (MOS) be included in the calculation&. The MQS may be explicitly 
incorporated into the TMDL or may be incorporated in cmservative assumptions used to 

e* .* 
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In the ThriDLs de 
numeric water 
standards in the c 
hnction of available flow and allowable pollutant concentration 06 the pollutant targets, 
Where the point sources and non-point sources contribute to hiding of &e same pollutant, the 
estimated Aoad capacity is divided among the point sources and nonpoint sources. The source, 

that targets, load capacities, arid load allocations may need to be changed. In the event that data 
show changes are warranted, TMDL revisions will be made with =si 
Creek WAG. Because the targets, load capacity, and allocations will be 
potentiaUy&s&i in &ft&,'the Jim Ford &lc watershed W L ' i  
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3.1 Sepment $ 

"q f 

This section describes the Jim Ford Creek coarse's t TMDL compon 
targets and load capacity, load analysis and allocation, and rnargh of safety and critical 
conditions are described below, For simplicity, the technical details of the analyses are not 
included in this section and are provided in Appendix F* 

3.1.1 Sediment Targets and Load Capacity 
H 

. F  .. 
, .- 

rq 

1111 

Ry 

n 
t - 
1 

4 
d 

This section describes the Jim Ford Creek TAG'S interpretation of +he State of 
sediment standard (IDAPA 16.01.02.200.08), and the linkage bemeen the se 
load capacity. As explained in Section 2.2.3.1.1 (pg. 2-41), fine sediment is not a problem, and 
data indicate that Jim Ford Creek meets the numeric turbidity standard. The nm%ve sediment 
standard states that sediment must not be pment at levels which impairs beneficial '~lses. 

, hF .b g,; L t  
e a ,  

&a 

Given the available climatic, geomorphic, and water quality data, it is likely that anthpogenic 
water and sediment inputs to Jim Ford Creek have destabilized lower @ent reaches to a point 
above what is expected naturally. All the measures of channel stability, aquatic health, and water 
quality indicate that the bahce  between water, sediment, and chatme1 geometry an not in 
dynamic qui l i iUrn;  salmonid spawning and rearing habitat i s  degraded, and summer water 
tmperatum are higher than natural conditions. Therefore, this analysis assumes that chomnel 
instability has resulted h managemat and has caused s widening and shallowing of the 
slrkm, d a loas of p l s  and pool volume. It further assumes that both of these impacts haw 
adversely effected salmonid spawning and coldwater biota uses by significmtiy reduciq' critical 
pool habitat, and increasing the temperature of the stream due to its wide/shallow nature. Data 
and i n f b m t i o ~ ~  coUBcted in the future can be used to revise these assumptiom'if waranted. 

To address the beneficial use impairments, the coarse sediment TMDL establisha a residual pool 
volume target and a Widtiddepth ratio target, discussed in greater detail below, which are 
expected to lead to hll support of the salmonid spawning and coldwater biota uses 4 
attainment of thqpamtive sediment standard. The TMDL targets are established for kponSe 
reaches. The et5 are residual pool volume and bankfull width to depth ratio, Due to a hclc of 
historic information and lacal reference conditions pertaining to the natural stat& 6f lower Jim 
Ford C d q  the logical alternative is to set sediment targets using regional reference conditions 
and theoreticd threshoMs (Montgomery and BufEngton 1993). The existing and d d  target 
values are listed in Table 20. 

The residual pool volume target is established using the theoretical threshold approach where 
empirical data are used quantify the existing and desired condition. In theory, stream reach= that 
are in --stable condition and have adequate pool volume can be used to establish the desired 
condition. For lower Jim Ford Creek, the average residual pool volume of transport reaches, 
thought to be in a semi-stable state, is used as the target value. Because pool volume is naturally 
variable, the target is considered an estimate of potential conditions, and future data will be ased 
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to refine the target value. Residual pool volume data, reported in Appendix E, indicate that the 
residual pool volqpe n q  other words, most of increased by at least 49% (Table 20). 

are half filled with coarse sedihent. 
% \,$ 
target is established using the NMFS m 

Appendix E. The matrix values were developed using empirical data from regional reference 
streams. Much like residual pool volume, the existing bankfill width to depth ratio is 
established by calculating the average bankfull width to depth ratio for aI1 the inventoried 
response reaches. Cornparhg this value to potential reference conditions shows that existing 
bankfull width to depth ratio needs to be decreased about 56% (Table 20). 

b ': 

I *  

Available data are used to establish the location of reaches thought to be criticaI to the success of 
salmonid spawning and rearing. These =ha have been used to quantify existing conditions 
and are where sediment targets will be measured over-time to evaluate TMDL progress. During 
the TMDL implmmtatiun phase, a detailed monitoring plan will be developed which outlines 

goals of monitoring: fbr example., critical reaches should be sum@ Using the 
-. . site m&cd (Handsan et al. 1994). 

. ** 

As statad above, the sediment targets are ti numerical interpretation of the narrative sediment 
standard. Because these targets are not tr&tional mass-per-unit-time loading values, an 
infaeatid link between the targets and sediment loading is used to develop the sediment load 
capacity. 

At this time a direct empirical link between the targets and the sediment load capacity cartnot be 
established. 4 a d t ,  a Linkage analysis is compIeted. A linkage analysis shows how numetic 
targets and the load analysis results relate to each other, and how they combine to yield estimates 
of sediment load capacity P A ,  1999). For lower Jim Ford Creek, the present status of ins- 
s d m e n t  targets are 8 function of the sediment and water inputs, however, there is not a linear 
relationship between the percent change in the target and sediment load. 

. 

- -  

This TMDL makes an inferential link between instream sediment targets and bedbad transport 
rates. It assumes that by reducing the bedload transport rate of transport reaches, the stability of 
response reaches will increase, and by improving the stabiIity of response reaches, the residual 
pool v o m  'will increase and the bankfull width to depth ratio will decrease. Based on this 
premise, it follows that by reducing the bedload transport rate by about 95% (see below), the 
bankfull width to depth ratio and residual pool volume targets wilt be achieved. 
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, Modelingtheminimuman 

JimFordcreek,theco 

3.1.3 Margin of Safety and Critical Conditions 

An implicit MOS is used to develop the coarse sediment TMDL. The implicit MOS is equated 
into the sediment targets, load capacity, and load analysis using a set of conservative 
assumptions. In addition, an adaptive management approach is used to further support the 
TMDL. 

p" CL 
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established using a conservative targer value (see Appendix E for de 

elop the TMDL docation scheme and to 

and 4) long-term salmonid s p d g  and rearing needs. AB ofthe flow and 

I .  
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3.2 Temperature 

The Jim Ford Creek TMDL was established to address thermal loading (heat) for the protection 
of chinook salmon and steelhead spawning and other cold water biota. The TMDL establishes 
percent reduction targets (instream temperature) for nonpoint sources in each subwatershed. 
These percent reduction targets are linked to "Percent Increase in Shade" targets for each 
subwatershed, thereby reducing the overall rate of increase in instream temperature throughout 
the watershed. For point source activities, no wasteload allocations were given to the point - 
sources (City of Weippe and Timberline High School WWTPs) because they are not sources of 
thermal loading July 1 through August .15, identified as the warmest time period (critical time 
period) for the upper watershed. 

. 

3.2.i Targets 
.,,. ., ,.., 

.,. " ' 
. .. ... ..:< 

. .  
' "  .. . 

. . .  
' .  % 

The Jim Ford Creek w.atershed wa&aluated for both cold water biota and salmonid spa- 
(IDAPA 16.01.02.120) due to two distinct hydrologic reaches. Upper Jim Ford Creek, flows 
primarily through the Weippt prairie, and is protected for cold water biota. bwer  Jim Ford 
Creek., flows b u g h  a steep, m w  canyon and is protected for salmonid spawning from the 
waterfau at approXiraateIy stream mile 14 to the mouth. This TMDL addresses fisheries 
cancans multing h m  impairinents due to water temperature increases. The State of Idaho 
temperature criteria protects s c v d  species of fuh in both Upper and Lowa Jim Ford Creek as 
described 6 S d o n  2.1.6 of the subbasin assessment. The taperattare targets for Jim Fpd 
Cretlc are shown below inT&le 22. 

Table 22. Desiignated Beneficial Use and Applicable Criteria 

j ** 

Criteria I .  Where Standard 

' Salmonid 
Spawning 

water temperature of thirteen (13W55OF) or 
less with a maximum daily average no 

greater than nine (9U48"F) 

Water temperatures of twentytwo 

average no greater that nine (19'C/66"F) 

Lower Jim Ford Creek 
w a t d l  to mouth 

:t IDAPA 16.01.02.250.02.cL(iiJ~ 
I *  

I 

'Cold Water b3 Upper Jim Ford Creek 
Biota . (22W72"F) or less with a maximum daily waterfall to headwatcrs 

I IDAPA 16.01.02.250.M.c.(ii) 

e..- 
e* - -- 
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Twenty-five continuously recording thermographs were strategically pl 
watershed. Fmm June through September, 9 thenho&$hs were installed 
1999. Shea temperatures were eveluted for each subwatershed. See Appendix G far 
subwatershed and thermograph locations. Records were obtained of instream temperam every 
I .6 horn (1 998) and every 4 hours (1 999) at each site. Sites included: main stem Jim Ford 
Creek; all major tributaries; and spin@ in tko subwatershds. (Spring 
Wilson Creek (between August and October 19981, and spring below the 
Creek (June through September 1999)). 

".  " a : ,  

Stream temperature in a watershed is driven by the interaction of many instrehn vpy$ks 
described in Section 2.2.3.2. Energy exchange may &volv&oI& &at& ldgwave radiation, 
evaporative heat trausfer, convective heat transfer, conduction, and adktibn, interacting with 
channel characteristics. 

L 

3.2.2.2 Tmpefahw: Patterns 

S t m m  temperatures in 1998 and 1999 often exceeded the Idaho t 
low flow pariod of the year. Stream tempemtures in Upper Jim F 
headwater ~ f e a s  and wanner on the prairie. Stream temperature 
from the headwaters of Wilson Creek through the Weippe M e  to lhewatufdl. Sueam 
tempmatwe criteria wen not exceeded in Wilson Creek (1998 and 1999)bd Wilson C d c '  
headwater s p h g  (1998). ExceedanGes of the daily average temperature criteria were noted in 
Upper Jim Ford Creek. Stream temperatures in 1999 were cooler than 1 99Bbmd ,temperature 
pattems were v d y  different. peak stream temperatures i x ~  1998 occur& in mid-~~ly,  while in 
1999, peak 

. 

occurred in late August. 

Stream temperatures in Lower Jim Ford Creek were cooler immediately below the wamfdl due 
to inflow of grOundwater and shade from canyon walls. Tempmtwa gradually increased 83 
water flowed through tht canyon to the confluence with the Clearwater River, increasing 5 "C 
between the waterfalI and Green Bridge, located 5 miles downstream. 'No gignifimt gain in 
temperature was observed downstream of Green Bridge to the confluence with the Clearwater 
River, a distance of 7.5 miles (Appendix G). Salmonid spawning temperature criteria were 
exceeded at the mouth of Jim Ford Creek for both years, with cooler temperatures in 1999 than 
1998. Generally, throughout the watershed, temperatures were exceeded in early July through 
mid-August (Appendix G, thermograph plots). 

Frequency of recurring stream temperatures was evaluated for each subwatershed. Based on the 
I998 and 1999 thermographs, the highest kequently occurring temperature during the warmest 
time period (July 1 through August 15) was 23°C and the coolest frequently occurring 
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shading, and areas of increased soil compaction, acce 
downcutting. These impacts have increased the wat 
in stream temperature criteria exceedances (Figure 241, 

The CWE assessment (IDL 1999) found insufficient can0 
temperatures in Lower Jim Ford Creek canjron. In additio$ the eaSF 
basalt canyon ahws  for continual solar loading throughout the da$ 

)wing reaches allow maximum long-wa 
&? 
>.< 

, . ". 
. .  

@L, N 1999 :* a$ . Ap i ). E. ' % > "  j,: .:. , c ,  , . -.'A 

3.2.2.3 Stream Shade 

grazing, and agricultural acthitics within the 
canopy ctgm. Canopy cover contributes to the rate o 

riparian &a& trees, most incmliIQq solar d a t i o n  
an vegetation effktively reduces gxc 
existing riparian shade conditim%m 

gton Forest Practices Board, 1997) and verified through Eelti validation 
(Appendix (3). Average shade values are presented in Table 23. 

. .  . f Y 

Figure 14- Process_es Contributing to Solar Loading 
, -  

. .- . 
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& <  
MiIesNilson Subwatershed and rnabstern Jid Ford Cree 
to confluence with Heywood Creek (entire subwatershed) T 

I.. 

I 48% 

& 

The designated use for aquatic life for Jim Ford Creek (source tomouth) and Grasshopper Creek 
(source to mouth] is cold water biota. Since the presence of s b o k d s  has been documented on 
mainstem Jim Ford Creek below the anadromous fish barrier at the canyon waterfall (streammile 
141, the water quality criteria for salmonid spawning is applicable from the fails to the mouth. 
Thus, two distinct hydrologic reaches were evaluated to determine the “critical time period”. The 
critical t@ period is the time of wannest instream temperatures during the interval when Idaho 
temperature criteria are exceeded. This time period was used for model calibration to climate 
and instream conditions. 

.. . 
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The designated beneficial &e of cold water biota requires &at Upper J'im Ford Creek meet the 
daily average temperature criteria of 19°C. The 1998 thennographs in Upper Jim Ford Creek 
were collectively evaluated to establish the critical time period. Based on thb evaluation, the 
critical time (when violations occurred) was July 1 through August 15 (Fig&e IS). During this 
time interval, no thermal assimilative capacity was available and daily average stream 
temperatures exceeded the cold water biota criteria. Wilson Creek, a tributary to Upper Jim Ford 
Creek, had no exceedances during this time. Many tributaries in Upper Jim Ford Creek met the 
Idaho cold water biota criteria during this h e  period in 1999 (Figure 16). I 

The beneficial use designation of salmonid spawning, requires that Lower Jim Ford Creek meet 
the daily average temperature criteria of 9°C during the time period of salmonid spawning and 
incubation identified by the State of Idaho (see Section 2.2.1.3). Temperatures in 1998 and 1999 
for k e r  Jim Ford Creek, exceeded 9°C beginning in early ;The and continuing through 
September (Figure 17). During this t h e  period, no thermal assimilative capacity was available 
in Lower Jim Ford Creek. June 9 to August 15 (no data prior to June 9) was dghed as the 
Critical time petiod for heeded reductions. Management for temperature duc#bns during this 
h e  hterval should be effective extending into September. A noticeable decline in stream 

1999 as compared to 1998. However, the 1999 temperatures still fail 
spawning criteria of 9°C (Figure 18). Winter C e  a ~butary to 

Lower J& Ford Creek whs modeIed to meet the water qudiv critexia of 9 O C ,  as it is accessible 

'Annuatshif€s& emperature are climatologically ielatad. Conditions at the time of this 
study are dkwsed below. The Pacific Northwest saw radical weather shifts h i n g  the summer 
of 1998, when westem North Amdca transitioned from the second strongest El. Nino event of 
the 20th century, with a dry, warm winter to a moderatsstmng La Nina event with a cold, wet 

mouth to a &teddl barrier at stream mile 0.75* 

winter. G - 3  T 
I -  In' 

May 1998 fbr the 6 h a t e r  Region was anomalously very wet, 3.8 - 7.0!' (130% - 290% of 
normal), but had near noma1 temperatures. June 1998 was wet but only at the mid- to- high 
elevations. Lower eIevations (Le. Lewiston) were, fairly dry. Temperatures stayed 1-2 degrees 
below no& w h  Ihe'spring showers carrying over to the M week of July. Strong convective 

t showers o c c d  the last few days of July. Precipitation totals for July 
," (1 1 W o  - 160% of normal). Intense t h m a 1  ridging in July brought 

scorching, hot condigom across the region, culminating %th many high temperature records 
broken on July 26th. JuIy 1998 was the hottest month in historical record and the (indirect) 
proxy record going bsck a thousand years for much of the United States. This thermal ridging 
continued into August, ah very little precipitation fell across the region. Temperatures exceeded 
3.F above normal for both months. 

In 1999, spring in the Clearwater Basin was very cold with near-normal (90% - 110%) 
snow-packs. May was dry and cold (3-4 degrees below normal). June had near-noma1 moisture 
and cold temperatures (3 degrees below normal). July was very dry with cold temperatures (2 - 3 

&.P &+ &* 
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degrees below normal). August had above normal (1 1.0- 13 

3.2.4 Loading Capacity and TMDL Allocations .: 

d "  
TMDLs may be expressed in tenns of mass per unit time, toxicity, or other appropriate measures 
(40 CFR 130.2(i)O). Separate loading capacities have been de-hloped for Upper d d  Lower Jim 
Ford Creek watershed as it is protected by two different temperature criteria. As an "orher 
appropriate measure" for the TMDL, a pmcmt reduction target in instream temperature has been 
set for each subwatershed to meet the prescribed loading capacities. This TMDL focuses on 
temperature ductians during the Mitical time perjod, the warmest interval when criteria are 
exceeded. Percent reduction targets are linked to "Percent Increase in Shade",targets for each 

. . .  
B.. 8 -  

The loading capacity for Upper Jim Ford Creek is the Idaho water quality criterio !!I of 19°C. The 
loading capacity fbr h w e r  Ti Ford Creek below the waterfall is 9°C. The achievement of the 
loading capacity in kwer  Jim Ford Creek Will rely on reductions h n  both the Uppq and 
bwer Jim Ford Creek watershed portions. hpmved conditions upstream (i.e.'lower channel 
WidWdepth ratios, increased shade, and increased flow) will result in lower temperatures 
downstream. 

3.2.4.2 TMDL Waste Load Allocation 

The City of Weippe and Timberhe High School WWTPs are the only point sources in the Jim 
Ford Watershed. The City of Weippe WWTP does not discharge during the critical time period 
in the upper watershed (July 1 through August 15), therefore they are not a source of heat during 
the critical time being addressed by the TMDL, and will not receive a wastebad allocation for 
tempemtm (heat). - - 

Timberline kIigh School WWTP discharges into Grasshopper Creek. Flow data has been 
reported in moiithly discharge monitorkg reports, but no temperature data is available. Records 
show that the hi& school discharges periodically up through the month of July at a rate of 0.000 1 
cfi to 0.005 cfs. No dikharge in August has been reported.' During the summer of 1999 stream 
temperature upstream and downstrerun of the high school discharge was 'measured using 
recarding thermographs. Analysis of the data using a Student's T-test shows no significant 
difference in stream temperatures above and below their outfall (p < 0.05) (Appendix G). Since 
there is no data to indicate that this treatment plant is a some of heat to Grasshopper Creek, a 
wastetoad allocation for temperature (heat) has not been established for the Timberline High 
School W P  discharge. 

' 

? 
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3.2.4.3 Percent Reduction Targets 

. assurance that prescribed targets will be e 
identifies the most frequent ins 
needed to meet the Idaho temperature c 

Percent reduction targets set for Lower Jim Ford Watershed and Winter Creek establish the 
decrease in insteam temperature to attain the mean daily Idaho temperature criteria of9"C. In 
developing reduction targets for these subwatersheds, a major factor taken into consideration was 
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the role of groundwater. A 1999 thermograph placed in the spring 1/4 mile above the mainstem 
Jim Ford Creek waterfall (streammile 14) showed that grdundwater temperatures averaged about 
12"C, and reduced instream temperature consistently by 5'C (Figures 19 and 20). Thus percent 
reduction targets for Lower Jim Ford Creek were established using a combination of instream 
temperature frequency distribution charts during the critical time period, and this groundwater 
effect (Appendix G). Table 24 identifies the most frequent insseam temperature and the 
corresponding percent reduction needed to meet the Idaho water quality criteria. 

-44 (;*+! 

3.2.4.4 ~eveiopmen4 of corresponding shade Tarsets 

The percent temp 
corrgsponding subw at hade targets, These provide baselbe goals for the Jim Ford Creek 
Wateishd Restoration S (WRS, Appendix H). I~woulb be desirable to increase these 
percentages voluntarily at the Jim Ford WAG'S discretion, in keas where shade increases are 
minimal or unnecessary to meet criteria (ie. Wilson-Miles Subwatershed). Improving stream 
conditions and shade levels in all subwatersheds, headwater areas, and tow-der tributaries will 
aid in lowering downstream temperatures. The WRS, as further developed by the Jim Ford Creek 
WAG, will promote the attainment of water quality criteria through watershed improvement 
projects, restoration activities and best management practices. The suuccess of the WRS relies 
heavily on the coopmtion of State and private landowners in the watershed. 

The S m  Segment T a b  Model (SSTE3Mp) was used to develop the shade target for 
cuch subwatershed. Calibration of the modtl for each d w a t d t d  relied on & e m  temperature 
data, estimated streamfIow data and cbatic hfbrmation for the identified critical time periods. 
The Stream Segment Shade Mode1 (SSHADE), a sub-component of SSTEMP, was used to 
estimate existing and d d  riparian shade for specific channel widths. The Stream Segment 
solar Model (SSSOLAR) was used to h a t e  s o h  radiation available to increase instream 
temperature at a given time of yeat. Pamuetas for SSSOLAR and SSSKADE inchdad: 
streamflow; relatiwlkidity; wind speed; cloud Cover; vegetative characteristics (site potential 
characteristics); and air temperature. Air tempam data was available for three weather 
stations: Weippe, mor&& and Pierce. Location and elevation of the subwatershed 
determined choice of air temperature station. for use in the model. Relative humidity wind speed 
and cloud covw' dstimations were made ushg the N O h  Climatic Atlas (see Margin of Safety). 
Estimated relative humidity was corrected for changes in elevation within each subwatershed 
(Appendix G). Daily average streamflow, a critical factor in the model calibration exercise, was 
limited to sporadic, instantaneous readings obtained from IDEQ BURP field sheets. Additional 
streamflow data should be collected to more fully characterize this watershed. 

xp 

on target for each subwatershed may be translated into 

Each watershed was calibrated using available thermographs. Appendix G shows thermograph 
locatio:k?kesults of calibration showed that the degree difference between the modeled stream 
temperature and the observed stream temperature was 1 "C - 2'C (Appendix G). This suggests 
that the model can predict mean daily stream temperature within a reasonabIe range given the 
data deficiencies. 
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Climax vegetative spqjes w 
targets for &ch subwakhed ( 
vegetative charadt&istics, incl 
2 1). A solar angle of 60" (June through S 
required to shade the middle of the stre 
time of year were used to calculate sha 
improvement. Average vegetative height fo 
targets, summarized in Table 26, represent b X e  
targets and water quality criteria Monitoringhll 
attainment will occur overtime, and adjustm 
the stream recovers, other factors m& work 

ed creelr 1, w-ed creek 2, 
Jim Ford Creek (between falls and 
junction of Miles and Wilson) 

Achiw&ent af9"C temperatwe criteria in Iowa Jim 
overtime as a result of improvements in both Upper an 
that while the model is restricted to developing shade targets, meeting the criteria will best be 
accomplished by also promoting channel restoration that leads to a narrower, deeper channel, 
colder Bater e. .w contributions from improved segments upstream, andlor increases in flow from 
changes in water yield patterns. Restoration of beneficial uses for steelhead and chinook in the 
lower watershed requires temperatures within preferred levels for steelhead (LO-13 "C), and 
chinook (12-14 "C), and springlsummer chinook spawu%g (5.6-13.9 "C) (Bjornn and Reiser 
1991). A stream protection zone for lower Jim Ford Creek and tributaries should be established 
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'able 26. TMDUAIIocation and Pa 
Watershed Name 
(length in mi.) 

I ,  

:nt Increase in ! 

Frequently ' 

Temperature 
During ;: 

Critical Time 
Period . 

Occurring 

("cl 
- 

Upper Jim Ford Creek ' 

Reduction in 
S tr earn 

Temperature 
P <.. * 
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IC 

Percent 
Increase 
in Shade 
to Meet 

' Target 
T?PL 

_ -  

confluence with Heywo~d creik 

confluence with Grasshopper 

Lower Jim Ford Creek 

"! 

3.2.5 Margin of Safety 

3.2.5.1 Adaptive Management 

The Jim. Ford Creek Watershed Restoration Strategy (Appendix N) developed with assistance 
from the WAG identifies restoration acthities and best management practices which will ensure 
progress toward criteria attainment. This strateyy provides the framework for the 
implementation plzm which will include a high level OF project detail. The Jim Ford Creek 
TMDL is intended to adapt to implementation, allowing for future changes to the loading 

r** * . I  
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Relative himidity 

Windsped . 
s 

. ... ., 
j. & >: 

~, 
.< ’ 

3.2.5.2 Assumpti 

Range from 20% - 40% depending upon Elevation I 
NOM Climatic Atlas, CNTFC 

8 mph I NOM Climutic Atlas 

A margin of safety‘is fstored into the temperature simulation methodology. Conservative 
estimates of streamflow, wind speed, relative humidity, and cloud cover were used in calibrating 
SSSOLpiR and SSTEMP, and in developing,the “Percent Increase h Shade” targets for each 
subwaters hed. 
m i n n  the SS 

d documented data somes used in calibrating and 
&shed within Jim Ford Creek are shown in Table 

streamflow Use instantaneous ~ G ~ S U T ~ S ,  

D E Q  BURP field sheets (- B) 

Percetit p h l e  sun (cloud cover) 80% i NOM Climatic Atlas 

I -  > . *  

t 

3.2.5.3 Seasonal Variation 

Section 303(d)( 1) reqriires TMDLs to be “established at a level necessaryto implement the 
applicable water qudity criteria with seasonal variations.” Both stream temperatw and 
stmudlow vary seasonaiiy from year to par. Water temperatures are coolest in the winter and 
early spring mqpths: Stream temperatures in this watershed exceed the Idaho water quality 
criteria primq-ily in mid summer (July through August). W m e s t  saeam temperatures 
correspond tb  area^ with prolonged solar radiation exposure., warm air temperature and low flow 
conditions. These conditions occur during mid summer and lead to the warmest seasonal 
instream temperaturts. The analysis presented in this TMDL represents mid-summer conditions 
when the controlling factors for stream temperature are most critical. 
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The targets, load capacity, load 

fnitrogen (ammonia, nitrite, nitrate) weremcasured 
in 1998. 

, 3  

Recent nutrient that included the organic porti &bea 
results show that Wilson Creek an 

le ta,TIN levels at other upper pa& sites. 
In this sampIe total nitrob would 

Data show that algae is present in Jim Ford Creek throughout the year. Nutrients enter the 
system and arc stored in sediments and biota Presently, there is not enough information to 
determiGlhe time fiame when excessive aquatic growth impairs beneficial uses or the time 

,,t 3 I $ 
? 

TN is used in order to iacorporaatt 1998 data. A total nitrogen target should be considered in revised 
TMDL to account for large organic fraction. 



v 

instream targets dehed in this TMDL. 

The cause-and-effect relationship between nutrients, water temperature,.pIant gqqvth and I 

decomposition, and low dissolved oxygm Ievels is WeU esbIished. As a resulf it is expected 
that the substantid ductions in water temperature and trient coi~centrations of Jim Ford , , 
creek, whih will ,result fiom meeting the TMDL t q e  tF ,will d t  in i i c r e ~ & ~ v e d  
oxygm levels. Pince there is inadequate idamration at present to 

the nutrient &gets and dissolved oxygen, it 'is nec 
ent reductions will muIt inmeeting 

I -- 

ri 

This section desaibes the nutrient TMDL load capacity estimates. The load cap& is 

nutrient target and stream discharge. For this analysis, the 50* percentile average daily discharge 

-. 

. -  
established in pounds per month over the averaging period (ie, April through July) for the 
subwatersheds of Jim Ford Creek. The load capacity is calculatedby multiplying the instream 

for each month of the water year are estimated (see Hydrology Section 2.1.3 for details), and are 

A" 

- 
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multiplied by the nutrient targets (ie, 0.075 m a  TP and 0.225 m@ TM)* 
these calculations-are listedin Table 28 and 29. For the load calculation t 
J. 

~ .--- I ~ .- 
Weippe I I I I 

Phos horous units in dmds er month) 

source 
Load Allocation Load Reduction 

Allocation Rtduction 

1801 none 55;2 " 23 

1 

161 * none d;+ 0 
I 

563 30* 174 ? '  24 

33 1 none 

The nutrient 1~adSg h m  the WWTps is accounted for in the load capacity. However, road 
capacities were not calculated fbr individual WWTPs because the targets are based upon 
instrcam concentrations outside of the permitted niixing zone. 

3.3.3 Estimate i f  Existing Nutrient Load 

This section describes the existing nutrient load estimatks. The existing nutrient load is 
estimated in pounds per month for April through July for the subwatersheds of Jim Ford Creek. 

A *  

The 5 p  percentile stream discharge values are multiplied by the measured concentrations of Tp 
and TIN (N03MU2 + NH3). Due to the limited amount of nutrient data, the 84* percentile 
concen*@Gon for each month of the averaging period is calculated and multiplied by the 
respectie SOih percentile stream discharge to estimate the existing nutrient load. The results 
from these calculations are listed in Table 28 and 29. For technical details of this analysis refer 
to Appendix 1. 
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The existing nutrient load from the 
poi@ s6yFces. The main differqnce 
estimate the 50th percentile hi&. The WWTP 
instream load at the downstream monitoring s 
subwatersheds that h tributions f b m  point sources are G 
Jim Ford Creek downs of Weip& (Table: 28 and 29). ' 

Table 29. TMDL Loading Analysis Results for Total Inorganic 
month) 

I I 
I I I I 

Non-point 

Reduction 
soum K 8' - 

l o  
0 .  , :':: 1 ..: , 

0 .  
$. 

h o d  

.*I. 

. a  

3.3.4 Load Allmation 
,f 

This section describes the nutrient TMDL load allocation scheme. Nutrient loads are allocated to 
subwatersheds to help identify those areas contributing to the cumulative nutrient load. In effect, 
for the subwatershedfwith no point sources, the load capacity is the load dLocation. Typically, 
sources are allocated part of the load capacity. Because the majority of the TP load to Jim Ford 
Creek is from non-point sources, there are no point source Ioad reductions required by this 
TMDL. Table 28 and 29 summarize the phosphorus and nitrogen load allocation and percentage 
reductiodor the averaging period, respectively. 

Generally, the nutrient load analysis indicates that the TP load of Jim Ford Creek needs to be 
retjuced between 25 and 30%. The TP load of lower Jim Ford Creek needs to be reduced about 



3-25 

230/6 to achieve water qyaJity stand 
Ford Creek, the g&es?t$ntributors of 
Creeks upstream of Wei& (Table 28). 
three other sites along the mainstem (Table 28). 

The nutrient load analysis indicates that the m 
a result, the non-point sources are dlocat 
two point sources contributing nutrients to J 
because, according to the available data, they do not c 
example, nutrient data indicate that at the downs 
MWTP, 96% of the measured TP bad is from 

To m=et 
point some waste load allocation is set at the 
is estimated us@ aH available nutrient dat 
the existing nutr id  iod is estimated using 2 
rough estimate of the actual nutrient load and 
gathered subsequent to the final TMDL. The Jim Ford WAG is implementing a I8 month 
nutrient study to quantify the Weippe WWTP nutrient load relative to the instream'load. Results 
fjrom this monitOring will be used to revise the TMDL and 
permit. 

Reasonable assimmce rts this approach to the nutri 
components document the reasonable assurance that the 
load allocations: 1) letters showing land owner CoMmimmt to implement BMPs; 2) 
identification of funding sources available to implement BMPs; and 3) a modtoring plan which 
measures BMP impk~~~mtati~n and efkctiveness. The Jim Ford Creek WAG inFnjunction 
with land management agencies (TSCC and IDL) have developed a package which &pports the 
use of reasonable .assurance in this TMDL Land management agencies and $ivate laqdowners, 
have submitted let& of supportlcommitment to implement best management p&tic& to reduce 
nutrient loading to Jim Ford Creek. The SCC, the Nez Pme Tribe, and the J&lFr&d WAG have 
applied fbr 319~rant d o h  to implement restoration projects, In a&iitiqn to pro~osd 319 
fiulding, dollars have been appmpriated through the Federal Enviror&e&l Qualify Incentive 
PrGgram (EQIP) to aid BMP implementation in the Jim Ford Creek W a t k  
funding is presently being pursed to also emre that nonpoint implemati  
monitoring plan will be developed with the intent of &aswing the amount and i@lementation 
ofBMP and improvements in water quality. 

Given the above information, the Weippe WWTP discharge permit will be written at their 
existin-fih-ient load. Presently, the WWTP is discharge about 30 pounds of TP during the 
averaging period. Data gathered as part of future monitoring will be used to complete a rigorous 
loading analysis to determine what percentage of the t ,tal nutrient load is attributed to the 
WWTP. Shallow groundwater seepage from the Weippe WWTP was documented to contain 

ts the point sources need a 

4 - .  
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Idaho water quality rules set instantaneous (acute) and mo&I 
coliform bacteria levels (IDAPA 16.01,01.250.01 &b). Different standards apply during the 
primary contact recreation (PCR) seasin (between May 1 and September 30) and the secondary 
contract recreation (SCR) season (between October 1 and April 3 1 ). Recreational designated uses 
for Jim Ford Creek and Grasshopper Creek are PCR and SCR. Table 32 indicates the applicable 
fecal coliform criteria. 

For this TMDL, both de inStantaneous md geometric mean criteria were used to dGtermine daily 
and seasod load capacities, respectively. The geometric mean criteria was chosen instead of the 
percent exceedance criteria due to the limited data. h addition to c m e m t i v e  assumptions, an 
explicit margin of safkv oP20% was inchded to detamine the load capacity, as Mer detailed 

3 r .  

rules that, if approved by the Board of eplth and Welfare and 
m a t i o n  contact criteria based on fecal coIiform bacteria to 

This change is proposed because E. chi is more reflective than 
ination from feces of warm-blood animals and thus considerad to 

be a better indicator of potential human health risks involved in the water's recreational use. 
The U.S. EPA recommends E. coli be used as water quality criteria for pathogens ('US. EPA 
Z 986). Since this proposed rule is not in effect, this TMDL is bsed on the existing fecal 
coliform rule. However, a loading analysis based OD, E. coli was conducted for comparative 
purposg;~ and results are presented in Appendix I. 

e*. 0 

Appendix I also provides a condition assessment that summarizes the fecal coliform and flow 
data that will be used in the load analyses, trends associated with that data, and critical 
conditions. 
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3.4.2 Instream Load Analyses 

Existing loads are based on instream measurements. This can und&te the load to the 
stream since assimilation or processing of po~~utant loads usu 

5. 
ignoring assimilation can overestimate instream concentrations given actual source 

~~ A 

estimates. A constant die-off rate, and thus constant measured hction, is a simplifving 2 . 
assumption made herc that allows pmcteding with a quasi-mass balance loading analysis. 

Because a M y  flow record could not be generated, it is assumed that the flow estimates based 
on the sampling data are representative of overall variable fiow conditions. This 
gendization eitha lmdmstm * ate .(if flows are much higher than represented by sampling data) 
or ovesestrmat ' e (if flows are much lower than represmted by sampling data) of loads. For the 
daily load analysis where the same flow was multiplied by data concmtmtjpns for the existing . 
load estimate and multiplied by target concentrations for the load capacity;'the estimated load 
reduction is not dependent on the flow. For the chronic load analysis, however, flow cstim#tes 
aff6cted the ovaall load reduction estimated during the PCR season. 

Comprehwsive bacteria sampling data were only available for 1998. Consequesltly, it was 
assumed that 1998 conditions are representative of the general bacteria leLels and Iocations 
aditions in the wdkrshed over time. It is assumed that the dat& sampled are representative of 
a range of flow conditions and concentrations, such that a geometric mean based on the existing 
data is similar bo the geometric mean if more were data collected in the same period. At the 
sample l d o n  with the greatest sampling fquency during the PCR, only 17 of the 153 days in 
the PCR season w& sampled, or 11%. The PCR geOmetric mean criteria is based on a minimum 
of 5 samples takk over a 30 day period. Some of the 1998 reconnaissance samples were 
colIected less hquentty than this minimum. 

Some bacteria can multiply in the water column under extremely favorable conditions (caIld 
aftergrowth), such as in systems rich with organic sediments, especially estuarine mud. This 
analys ismmes that instream bacteria levels are attributed to sources and not to aftergrowth, a 
conservative assumption. 
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For each station, the maximum 

4 
4 

onth mgdkss  of the number 

n of safety was included by 
fecal coliform concentration of 40 cWlOOmL. This 20% margin of safety, or a 20% reduction in 
load capacity. For comparative purposes, a calculation of the load reductions needed to meet the 
50 cW100 mL were compared to the load reductions needed to meet the more conservative 40 
CfullO@@* : 

Given the uncertainty of the flow estimates, an addition4 analysis was performed based on 
comparing the geometric mean for all data during the PCR at each site to the 40 cfdl00 mL 
criterion. Finally, to test the choice of analysis based on the PCR instead of SCR, a loading 



3-32 

analysis based on the SCR geometric criteria was conducted using the same methodology as the 

1) FC x Q x IO00 &liter x 28.3 lit 

am Loading Analysis 

are provided for Miles, Heywood, and Winter Creeks 

on. The number of -1 

Table 34 prqyides the estimated seasonal load, load capacity, and estimated bad reductions 
* 1  

ethodobgy desmi  previously. Results indicate that load reductions are 
plhg locations except for the mouth. The 111 greatest reductions is needed at 

mouth of Grasshop& creek. 
50 cfult Ooml, meeting the 40 . + .  

1 

t 
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7 . .  

c 
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Mouth of Jim 69.7 16 
Ford 

DOWIlStream 267.5 14 
of Weippe 

s * Weippe 
ups& of 444 17 

66.5 
I 

NA 

NA 
I 

NA 

3-3 3 

175.7 None . None 
A 

NA 68% 74% 

NA None None 

NA 34% 47% 

sis . 

Grasshopper Creek 

Milefli lson Creeks 

Existing 
Load, 

(bcfulday) 

1,270 850 27% 33% 

5,990 1,790 63% 70% 

336 302.6 None IO% 

cr' - 
He*;od Creek 3,880 1,460 

Winter Creek 3,920 1,480 

. .  

53% 62% 

53% 62% 
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To examine the influence of flow estimates on the chron& TaIysis, the foad re$xtion 
kg t e PCR at each site, -0 the 4 
out$ under both scen&& Estimated 

two scenarios for the Grasshopper, 
downstream and upstream ofWeippe, Heywood, and Winter Creek 

approximately 20% less reduction is needed without flow considered, probably @YH the higher 
flow estimates at th&e statio% compared to the tributaries. For Miles Creek, the kstimated 
reduction is greater Without flow considered than with flow considered, probably because of the 
very high con cent ratio^ that occurred during low flow months (July, Aug, Sept) in the PCR. 

T 
. I  

~ ~. 

The load capacity of Grasshopper Creek is much tower than the other tributaries, which would 
indicate that flows at Gras$hcjpper arc less than those of other tributaries. However, based on 
drainage area, it would be expected that flow of Grasshopper Creek would be higher, as predicted 
in the €€om (1987) aadysis (Appendix I). The major difference was in the average flow 

(9 cfs based on the 1998 data and 58 cfs based on the Horn analysis.) 
for May lead to the lower load capacity in the PCR season. However, 

the dys i s  without flow data just comparing the criterion to the geometric mean during the PCR 
season provides close &lk in terms of load reductions to the analysis based on the 1998 flow 
estimates (30% YS. 33%, respectively (Table 35)). Since it is the load reductions that set the 
stage for implementation, the results for Grasshopper Creek are considered acceptable for the 
TMDL. Certainly the aberration observed for Grasshopper Creek lend yet more emphasis on the 
importance of having adequate flow measurements and estimates for TMDL implementation 
monitoring. .. 
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Table 36 compares the necessary Io%'reductians to 
the chronic criterion. Idaho code r 

levels are greater thm'those needed 

c 

3.4.3.1 Weippe WWTP and Undtrdrain 
"m 

$ '  Underdrain 

In 1991 a drainpipe was installed under the lagoon #l t 
Although the underdrain was designed to convey groundwater, it also conveys wastewafer. As a 
part of the TMDL, the underdrain was evaluated as a SOL x e  of pollutant load to Grasshopper 
Creek using the Iimited sampling conducted in 1999. Based on the available sampling data 

> 
*cc*c  

&P ** 
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.. . . .  

;v& that the pmitted it=r was farely rtached. Ofthe 27 
fecal coliform results’of 0 cfu/loomlL. The average discharge 

0.5 cfs. During the PCR season, 5 discharge samples were collected 
cfulloomL; discharge on those sample dates averaged 0.2 cfs. 

PCR season when the W k P  discharged between 1993 and 1998, the average monthly discharge 
flow was multiplied by the monthly fecal coliform level provided on the City’s monthly Daily 
Monitomeport  (DMR) and the conversion factor to determine monthly load. The monthly 
loads were then surnmed for the PCR season. The same method was used to detennine what the 
load would have been in these years had the fecal coliform level been at the permitted level of 50 
cWl O W .  The flow is & average of daily discharge flows; however, the bacteria level is that 

i. 

.- 
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measured in a sample collected once a month by the City# An assumpti 

concentrations. Table 38 presents results of all these analyses. 

k' 
4 x PCR season generafed at downstream Weippe (refer to table 34). 

. .. >. 4. . . " I : :  
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Average 
Flow, cf$ 

.00_3p, .L 

3.4.3.2 Timberline High School WWTP 

1 

Load Based 1998, Load Based on 
@cfdPCR season) Permitted Levels, 

(bcfurPCR season) 

.011 0.22 

---. 
:.. , 
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1) The reduction in bacteria Ievet's between the upstream an 
on mainstem Jim Ford Creek was calculated by determining 
downgtrem of Wdppe and the total load of upstrem of WtipPe, 

assumption is consavative since mort sssimi~ati. 
upstream and downstrtam Weippe Iacations s 
distance &om upstream of Weippe than the distance between upstream a d  thy&- of 
Weippe. 50% ofthe combined loads of these tributaries represented 60% of & $ah calculated 
at upsiream of W6ppe. ' I  ' 

which is the portion estimated to come from sour& 
Creek but not the headwater tributaries. 

5 )  Thmsult "w *= of step four (4,710 bch] is the bad estimated at upstream of 
reductions of the tributaries considwed. A percent difference between 4,710 bcfu and the load 
capacity o f  1,470 bcfu at upstream of Weippe of 69% was calculated. This represented the 
reduction needed from sources in the upper watershed t.iat drain directly into Jim Ford Creek and 
not into its tributaries. 

ith 
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To answer the question as to whether additional reductions are needed between upstream and 

. .  
entifies the load capacities 

I 

A 

-. 

and Timberline High SchooI, the all 
cfdl00 mL during the PCR Because b 
to both point and non-point SOUTCGS, th 
at the nonpoint sources reductions wi 

. For the Jim Ford Creek TMDL, bactea 
hieved through a combination of future e 

Tribe and Jim Ford C m k  Watershed Advi 

. Table 4 2 ~ ~ p s c n t s  tho final location allocations selected by the WAG. FU 
proportionate contribution among the various nonpoint sources will evaluated during the 
implementation phase of the TMDL. 

alpis of the 
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1 

d 
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I 1 I I 62% Winter Creek 3,920 1,480 2,440 I 
cftl - billion colony fomrme units; lA Load Allocation; WLA - Waste Laad Ahcation 

3.4.5 Seasonal Variations and Margin of Safety 

Section 303(dXl) requires TMDLS to be “established at a level necessary to implement the 
applicable water quality standards with seasonal variations.” Thus, the analysis must be 
conservatively based to address &MI peaks, if any, that might occur in pollutant 
concentrations. Thk TMDL addresses seasonaiity by basing the load, load capacity, and load 
reduction estimates on the PCR season. This is a conservative approach since this is when the 
most stringent criteria apply and when the highest levels of fecal coliform concentrations 
occurred. Thiskonsetvative approach is believed to result in protective allocations which 
account for seasonal peaks in bacteria concentrations, to the extent they an h o r n  given the data 
available. 

Uncertainties inherent in developing the bacteria TMDL include: 1) lack of specific data on 
contribution of various nonpoint sources of bacteria; 2) lack of understanding and data on 
bacterial population dynamics; and 3) lack of comprehensive flow and concentration data. 

’ 

-e.-. 

Using tEPCR as the basis of the TMDL provides a m&gin of safety since the water quality 

’The Waste Load Allocation (WLA) for both WWTPs is based on discharge at the 
permitted level of 50 c f u / l h L  during the PCR. 
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criteria during this time period are lower than the citeria for the SCR season. A MOS was built 

revised TMDL. The further load reducti 
' reductions required without this ex- MOS. 
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selected for the WAG were recow 

I 

provided input and advice to the three implementing agencies throughout the development of the 
TMDL. Activities included r e v i e  the TMDL regufatory h m o r l q  conducting watershed 

The WAG has assisted greatly in the development of the Jim Ford Creek TMDL aad their input 

and the WAG would N e  to 
watms~t0meetState 

The WAG d ~ w  not beli&ethe YC criteria in the lower c&n is attainale no matter what 
practicmne-hplemented in the watershed to try to achieve it. In fact, we doubt the temperature 
of this stream was ever that cold. The WAG questions how stream water temperature can be 
reduced to 9°C when groundwater from springs entering the stream is already 12°C. 
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The WAG recognizes that stream temperature in 
would measure success as an improving trend r 
d e  to achieve this goal should be econo 
resources expended. 

Because of the range of historical variability th 
we are aiming at a moving target. The WAG 
that implements BMPs, then monitors and 
appropriate way to reduce temperature and 

WAG Comments on Sediment TMDL 

'The WAG would like to reiterate its und 
prelimidry wid oi mrb detailed sedi&nt 

' I  

assistance of Potlatch and Idaho Department of Lands personnel, as reflected in sections 2.2.3.1 
and 3.1 of the TMDL." 

WAG Comments on BactaiaTMDL 

'The WAG considers the 20% margin of safety to be a naaximum and & with rnw 
comprehensive data, the margitl of safetywill be reduced in a revised TMDL AM&&& 
allocations were set on a subwatershed basis, the WAG would like furth& deli&& ofthe 

s .  

- 
L proportionate pollutant load contributions among the 

implUIXIltatiOn." 
.-  

4.2 Public Comments 

The Jim Ford Creek draA TMDL was available for public review and co&mt b m  Monday, 
November 22,1999 through Tuesday, December 21,1999. Notification to the gederttl public of 
the opportunity to'comment on the draft TMDL was made in the &fino CZeumater Tribune, 
(November 25,1999), the Clearwater Progress (November 24,1999), and the h v k t o n  Tribune 
(November 22,1999), Copies of the TMDL were sent to each of the Jim $ord Creek WAG 
membem, members of the Clearwater BAG, and members of the Jim Ford Creek TAG, Copies 
of the document were made available fbr review at the D E Q  Lewiston Regional Office9 NPT 
Water Resourw3 Division Lapwai Office, U.S. EPA Boise Office, Wei$e City Library, ' 
Clearwater County Soil Conservation District Oroho Office, D L  Kamiab Office 
City Hall. A public comment meehg was offered upoil request. Appendix J provides a 
summary of the commts received during the public comment period and responses to those 
comments that identify changes d e  in the draft TMDL as a result of public comment. 

.'.-'. 
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a 
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APPENDIX A IDAHO S 

The following water quality 
Creek watershed for the po-llutants of concern listed 

4 %  IDAPA 16.01.02.200.02 
Toxic Substances. Surface waters ofthe State shall be h e  of toxic subs 
that impair beneficial uses. These materials do not include suspended sediment produced as a 
result of n~npoint source activities. 

IDAPA 16.01.02.2OO.O3 
DelMous Materials. Surface waters of the State shall 
cowentratiom that may impair designated bene 

e 1994,1996, and 19= ' 

I '  

floating, suspended, or submerged matter of any kind in concentrations causing nykmce or 
objectidle d t i o n s  or that m y  impair designated beneficid uses. This matt& dae not 
include suspended sediment produced as a result of nonpoint source activitie. 

2 .  
IDAPA 16.01.02.200.06 
Excess Nuhimts. Surfha waters of the State shall be &e from ex- nutri 

: .  * 

, .  IDAPA 1$5.0l.02.200.07 
Oqgm-Demanding Materials. Surface wafers of the State shall be free h m  oxygen demanding 
materials in concentrations that would @t in an anaerobic water condition. 

IDAPA 16.01.02.290.08 
Sdment.  Sediment shall not exceed quantities specified in Section 250, or, in thi h c e  of 
s p d c  sediment Criteria, quantities which impair designated beneficid uses. Determidom of 

utilized as d e s c n i  in Subsection 350.02.b. Subsection 350.02.b generally describa the BMP 
feedback loop fbr nonpoint source activities. 

impairment Wl be based on water quality monitoring a d  surveillance and the ation 

OlAPA 16.01 -0t.250.01 .a 
Primary Contact Recreation: between May 1 and September 30 of each calendar year, waters 
designated for primary contact recreation are not to contain fecal cdifom bacteria significant to 
the pukblg health in concentrations exceeding: 

>", .- 
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Secondary Contact Recreation: waters desighated for sBcdndary contact recmon are not to 
contain f e d  coSh& bacteria significant to the public health in concentration$ exceeding: 

ean of 200 cdony fOrming unitdl00 mL based on a minimum of five 
a thirty day period. 

IDAPA 16.01.01.25O.Ol .c 
Cantact Recreation: All toxic substawe criteria set fbxth in 40 CFR 

as of December 22,1992, ef€txtive February 5,1993 (57 FR 
131.36(b) (1) is hereby incorporated by'ref;erence in the 
;provided, however, that stadad f b r d c  dull be 6.2 

u a  for Column D2 (which constihrtes a recakulatim to reflect m qpqmate ' bioconcdmtion 
factor for b h  water). 

IDAPA ~6.O1.0lm250.Q2.c 
Cold Water Biota: &ers designated fbr Cold water biota rn to exhibit the following 

ii. Water tempmtures of 22 "C or less with t maximum daily average of no patm than 
19 "c. 

iii. Ammonia - refer to formulas and tables in rules for one-hour and fourday ammonia 
criteria that are pH and temperature dependent. 

iv. Turbidity below any applicable mixing zone set by the Department, shall not exceed 
background turbidity by more than 50 NTU instantaneously or more than 25 "U for 
more than ten consecutive days. 

+F*'+ 
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Nez Perce Tribe Water Resources Division 
313199 

I 

Jim Ford Watershed was surveyed (1,817 meters total) by the Idaho Division of Environmental 
Quality and the Ncz Perce Tribe using the Beneficial Use Reconnaissance Project (BURP) 
technique in 10 locations in 1995 (3 sites), 1997 (2 sites), and 1998 (5 

Tribe reservation line, and Site 3- canyo 
were located on mainstem Jim Ford C 

e the MIS included: Site 1- Grasshopper Cmk; Site 7- Heywood 
Site 9- Winter Creek, Site 6- between falls and hydroplant, Site 4- 

eippe, and Site 2- Jim Ford Creek upstream of Weippe. Site 
location descriptions are included on the attached data sutnmary sheets and shown on Figure B- 1. 

Significance and limitations of stream habitat data is discussed below. Reference standards were 
compiled the litmature and state and federal agencies to provide a basis to interpret data. In 
many cases more than one reference is pres- for a parameter. These fesources are detailed 

stafidards also are pertinent to the parameters evaluated in the 
ummary provided in Appendix E. 

Large Woody Debris 

DcscSiption of Data: In the BURP method, all large woody debris (LWD) greater thsn 10 cm in 
diameter and 1 m in length is counted within each stream reach (KDEQ 1996). Diameters and 
lengths arc not &d, however, and the wood count is not delineated into numbers of pieces 
as single, aggregates, and root wads, making the BURP LWD count not directly comparable to 
the Overton_et. d (1995) natural conditions database or ZNFISH@ACFISH.- 

Results: All sites contained insufficient quantities of LILWD ascompared to ZNFISWPACFISH 
standards. However, only the minimum LWD volume is available to compare to this standard, as 
diameters and iengths are not recorded in the BURP methodology. The majority of sites 
contained less LWD as compared to the Overton et. al. ( 1  995) n a t d  condition streams with the 
exception of Site 3 (canyon immediately dawnstream of Meadow Creek); Site 8 (Wilson Creek); 
and Site 10 (at Nez Perce Tribe reservation line). These 3 sites had amounts ofwood similar to 
the n a w  condition streams. 
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flow and climatic conditions (MacDo 
for organic material which 
absence of woody debris, o 
(MacDonaId et aL 1991); 
systems; and riparian we 
Washington (MacDonald et d. 1992). Bi 
finer substrates had about half theknount 
bedrock substrates f 

hidden by vegetation. Overton et al. (1995) smtes that there is a hi 
arorappearstobehigh. x x  

Canopy Cover 

Canopy cover evaluated by the B'JRP methqdology and c~npared 
below optimal for 6 of the 10 sites surveyed. It was &thin the optimal range for 
Site 6 (downstreapl hydroplant); Site 10 (Nez P k e  Tribe res 
Creek). t": - 

' , .  , . 
. . ,  ... . .. 

. .  . . .  

. .  
: . i :  

:  his ratio was cdcdaied by 
length of rime habitats. As longitudinal habitat delineation is not a part of the 
methodology, this ratio was extrapolated from available information. 

Results: The pool-riffle ratio ranged from 0.0 to 0.7 (mean 0.2) for the 10 surveyed sites, 
indicating-reaches dominated by rif€le/runs with few main channel pools. Generall& ratio of 1 
is considered optimal (MacDonald et al. 1991) and IDEQ considers a range of 1 to 3 as optimal. 

Significance: The pool / riffle ratio may be used to przdict the streams capability ofproGiding 
resting and feeding pools €or fish and rimes to produce their food and support their spawning 

4; 
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waters (DEQ 1996). MacDmdd et aI. (1991) state that habitat unit s u m p  may be relatively 
henSitiq to l d  & practices. A small amount of sediment may signifimtIy alter the bed 

f Data: The BURP method010gy utilizes the Wolman Pebble Count & e h  tu 
For the analysis in this report, fine sediment tefers to particle 
data for this parameter represents one Wofman Pebble Count 
le size determind by the Wolman Pebble Count is represented 
" in the S d & y  Data Tables. The "D50" partide size occurs 

the substrate particles have a diameter less than the D50 
is generally interpreted as an adverse effect. 

ohan Pebble Counts are 

the bed material direct1 
channel, the stability of the bed, and the amount of aquatic habitat (Beschta and Platts 1986). h 
addition, the size of the bed material controls the amount and type of habitat for small fish and 
invertebmW If the bed is composed only of fine materials, the spaces between particles ax too 
small for many organisms (MacDonald et al. 1991). The greatest number of species are usually 
associated with complex substrates of stone, gravels, &d sand. Coarse materials provide a 
variety of small niches important for juvenile fish and benthic invertebrates (MacDonald et al. 
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I99 1). The mix of coarser particles in rimes 
habitat (&don et al. 1992). Numerous studies 
Hawkins 1983) have shown reduced invertebrate 
particles (Meehan and Murphy 1991). Cummind 
with greater biological significance in the stream than channel substrate 
1986). Salmon and trout have evdved and adapted to the natural size distributioris of channel 
sediments utilizing them for food and cover; and it is believed that no single size p 
group will cieate the ideal environment for all p h d o f  salmonid growth and survi 
optimum spawning substrate mix 
sediments as well as small rubble 

of swim-up fIy IiZk also been shown to be 
re8earch~ (Bjornq and User  1991). 
the tot4 shstratc, erqbry)~  sumivd 
andReiser 1991). EatlierstudiesbyBjjomnfoundthatri~eswithltssthan20%firas:sediment 
supported salmon @ emergence of approximately 90%. Improper agricultural, forest hawest, 
road building, and graZing land mmagment practices all tend to increase d o n  and sediment 

e evidence that an in@ deposition of h e  sediment 
al. 1991). Reid et al. (1985) found that the onset of 

may be delayed when the interstitial spaces are filled with h e  sediment, and 
ort allows for h e r  opportunities fa-fines to be washed 

out during high flows (MacDonald et al. 1991) 
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Limitations: white the Wolman Pebble Count is useful fbr characterizing the substrate overaIf, 
it is not the preferred technique for fine sediment analysis, due to individual sampling biases. 

$< 6 :  % > *  i '. 

I 1 I' 

6rd creelr rainbow-steelhead density of 0.021m2 (Kuera 1984) was the lowest of 
IO WPT mewation tributaries to the Clearwater River sampled (values ranged from 0.02 to 
0.221m3. These may be considered wildlnahml as no stocking of steelhead or chinook has 
occumd in Jim Ford Creek @mdxrg 1999, Cacheniqp 1999, and Kucera 1999). Recent NPT 
electrofishing (1998) found a density of 0.011m2 and 
rainbow/steelhead. 

Chinookdensities were 0.005/m2 (NPT 1998) and SU-il 0 mm in length (age 0). 
Oh& species found in watershed include dace, sculpin, northern squawfish, chiselmouth, shiner, 
pumpkinseed, bullhead catfish and sucker. Dace, shiner, pumpkinseed, and bullhead catfish are. 
found above the falls. 

&ast 2 age classes of wildlnatural 

4 .  



B-6 

n '  
Limitations: S&&pf fish populations must be done accurately because frahwata fish have 

stre@, and sampling techniques have d i a t  advantages and 
may be affectad by stream d d v i t y ,  tempmature, depth, and 

y 

Description of Dah The BURP data summarizes the wettedwidth to depth ratio. 

Results: Mean width to depth ratios were highex at Site 5 (mouth), Site 3 (Jim Ford can- 
downsteam of M&w Creek), and Site 6 (between hydroplant and falls) than values Overton et 
al. (199s) found for natural condition streams with similar geology and gradients. These sites in 

er Creek) and Site 10 (Nez Perce Tribe resewation boundary) also 
standards of a width to depth ratio < 10, and 3DEQ optimal d o  

evaluated generally met all reference targets. 

lation in stream channel reduces strear$ depth (MacDonald et al. 
1991). Large width to depth ratios are often a result of lateral bank erosion due to increased peak 
flow, increased sediment availability, and eroding banks due to loss of streamside vegetation 
(Overcon 1995, and Beschta and Platts 1986). MacBonald et al. (1991) cites major adverse 
effects of the biological community with a decrease in channel depth and an increase in channel 
width. A"d"ecrease in depth reduces the number of pools (Beschta and Platts I986), and this will 
reduce certain types of fish habitat. An increase in stream width wit1 lead to an increase in net 
solar radiation and higher summer water temperatures (Beschta et al. 1987). The combination of 
shallower pools and increased solar radiation can greatly affect the suitability of the stream for 

i..' 
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in te rspad  with deep pmls an 

due to ~3-rnanagement activities (MacDonald et d. 1991). Overton et ai. (f995) found fewer 
deep pools in an intensely timber-managed watersheds compared to a nontimber-managed ' 

watershed. A decrease in the amount of large woody debris may lead to a reduction in the 
number and size of pools, and a change in peak flows will alter the ability of a stream to transport 
sediment, altering pool measurements (MacDanald et al. 1991). Landslides, debris flows, and 
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discharge at the time ofdata collection. 

Desqiption of Data: The B ethodohgy follows the approach 
g banks into four stalbility class 
and unstable (vulnerable), m 

(vulnaable), and mostly uncovergd and unstable (erosional). The s 
that part of the channel which wohd be most susceptiile b aosi 
it rqmmts the steeper-sloped sides of the stream channel. Banks an. considered unstable if 
they show hiicatiuns of breakdoyn, slumping or fase 

the right bank rated 100%. Platts et d. (1 983) rates bank stability of 80% and atrove as 
excellent, md this value meets interim objectives " U P A C F I S H  (1995). .. a 

rated by ob- existhg or potential detachment of soil h m  
and its potential movement into the stream. Steeper banks B T ~  

g m d l y r n m  sbbjeet to erosion and film., and streams with poor banks will ofkn have poor 
J. 1989). The a d v m  impact fhm an 

channel (MadI)onald et al. 1991). 
GU as by boulder, cbbble, or p v e l  materi 

a i d e  effects of acoqarabk area of 

study by Platts (1 981) found that where channel bank and riparian vegetation were in good 
condition, the channel handled flooding Without habitat damage (Beschta and Platts 1986). 
Channel bar$ conditionspe cIosely linked to the quality of fish habitat, affecting fish 
populations'ktd pmvidi& important rearing habitat for fish. Detrimentai changes in the 
productivity and composition of riparian vegetation can increase stream channel width, decrease 
stream depth, increase stream temperature in summer and decrease it in winter, and decrease food 
supply ('B%c%ta and Platts 1986). These factors may individually or collectively reduce fish 
populations. The elimination of streamside vegetation and collapsing of banks were found to be 
principal factqrs in the decline of native trout populations throughout many westem streams 
(Beschta and Platts 1986). Bank stability is an important indicator of watershed condition and 
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of accuracy and prekision involved in visual esti 
instability; varying sensitivity of stream reaches; arid the difficulty of separating natural and 
management impacts. According to Platts (1981), p i n g  has the most direct and obvious 
impact on bank stability, and this may mask other impacts (MacDona 
and sediment yield tend to be controZIed by upslape processes, &rn the 
not hmcdiately obvious, however, bank stability may be most useful as a q ~ c k  indicator of shift 

199 1). Discharge 
to bank stability is 

krtebrates are colte 
hed as one sample, using a m 

sampler with 0.5 mm mesh. The first 500 individuals are counted and identified to species. 
Seven metrics are calculated fbr the IDEQ (1 996) Macroinvertebrate Biotic Index (MSQ 
including: percent EFT, Hilserrhbff Biotic Index (HBI), percent smper~, percent dominance, 
EPT Index, Taxa Richnss, and the Shannon H' Diversity Index. Each metric measures a 
diff-t component of community stmture and a diffemt mge of sensitivity to pollution 
stress. The MBI is calculated based on these metric values compared to the Northffn Rockies 
Ecuregh mfermck levels representing the best wnditions for this reg ia  The MBI is used to 

I -- 
Y 

macroinvertebrolte assemblage impaimat. , 

The macroinvertebrate data may aIso be wduatd Using Plafh"s (1989) Rapid Bioassessment 
Protocols approach for the seven m h c s  listed above. Accordmg to PIafkin (1 989) m h c s  
based on standard taxa richness d EPT indices (% EFT, EFT index, and taxa richness), 
differences of 10-2W0 are considered nominal, thus a value within 80% of the refkmce 
condition would be considered nonimpaid for that metric. For this analysis, the Northem 
~ o c ~ e s  ~cpregioIlrvalues are used as refmces for comparison. ~orthern bhts Ecoregion 
values are generally considered to be high (Rabe 1997) and should not be weighted as heavily as 
the reghd mfkmcce, however at this time one has not been estabfishsd Percent do~mce is 
evaluated b d  on percent contribution, not percent comparability to a reference site, with < 20 
% d o m i m e  considered optimal Iplafkin 1989). The HBX score is evaluated as a ratio of the 
reference site to study site x 100, with greater than 85v considered optimal (Plafkjn 1989). 
Shannon's H' Diversity Index and percent scrapers m&sS optimal if values we within 80% of the 
reference site value. 

All sites evaluated in the Jim Ford Creek watershed fall within 1st through 3rd order stteams. 
First tsugh third order streams as viewed in the river continuum concept (Vannote et al. 1980) 
are heavily canopied, light-limited heterotrophic systems with rocky substrates. Dominant 
macroinvertebrate species in lower order streams include shredders and collectors, with a smaller 
percentage of grazers and predators (Ward 1992). 
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hem Rockies Ecoregion values 

I index), and suboptimal biodiversity due to a 
Shannon's H'hdex). It has been shown 

that total taxaric 
sites, declining'as disturbance in 

intemediate trophic levels. 
xre predators and filter feeders 

both bottom up and 
t effects on nutrient cycles, primary producti~ty, 

andWcbSm1996). T€leyalsoconstitute 
e energy inputs are pap than 

m u n t  for fkh-hvcrtebdte 

Platts (1983) and Roscab& and Rssh (1993) note s e v d  characeistics which &e ' 

rnacrohverk~mtes useful indicators of water qualiw they are abundant in most sircams; the 
large n&b& of spekies pbvides a sp& of mponses to environmental stresses; their 
scdentruy nature albW5fpr site specific d y s i s  of pollutant or distutbhce effects; and their life 
spaus ofsevaatmon&& a few yam allow to be used BS indicators ofpast mviromen~ 

ns; In addition, the sensitivity of aquatic insects to habitat chmgtx and water quality 
be more effective indicatois of stream impakment than chemical 

, Karr and Wisseman (1996) 
assemblages to be rcliabh indicators of disturbance 
practices). Among their findings, taxa richness and richness of Ephmeroptcra, Plecoptera, and 
Trichoptera species separated the best sites from the poor sites and in general declined as 
disturbaqcFincreased. Other studies have shown that while a. decrease in riparian canopy 
through*gmg may increase total abundance, species diversity is reduced. Fine sediment 
increases have also been shown to decrease aquatic insect populations (MacDonald et al. 1991). 

10 attributes of macroinvertebrate 
ad construction, agricultural 
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Limitations: Disadvantages of monitoring macroinvertebrates include a relatively high degree of 
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variabiGty, and samples were combined at sites, 
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tate. In: Gmel l ,  

tewiston Office and Ann Storrar of NPT Wat& Resources Office in Lapwai. + 
Colurnbi%ver Mer-Tribal Fish Commission. 1994. A coarse screening process of the effects 

of land management activities on salmon spawning and rearing habitat in ESA 
consultations. Technical Report 94-4. 
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Executive Summary 

Jim Ford Greek is a third order stream d 
It had bqeqidentified as a S.trear&Seg 
303td) I' t b y  th6 U.S. Environmqntal 
b a t e &  by s&iment, qhenh, tempeqtu 
grease, and flow and haMtat afteration. TO address these and gther concerns, a>patershed 
Advisory Group (WAG) was establi 
Total Maximum Daily Load (TMDL) 
Oepartment of Lands (IOL) to comp 

m issessrnent and 

Practices Curnulafive W8temf?eed process of Idaho 1995). The CWE assessment 
process divided the Jim Ford Creek watetshed into nine subwaterstreds. The assessments 

Forest Pndic8s A d  &pled with the Site Specific Best Manageme4 Practices'established 
under Idaho's Stream Segment d Concern @Megradation Agreement d the Jim Ford Creek 
watershed upstmiam from the town of Weippe & not causing any advem effection a 
cumulative basis. The results of the Idaho D&im of Environmental Quality Benaeial Uses 
Rwnnakanm Sunrep (BURP) indicate that beneticial uses are not being fully sepported 
upstteam of Weippe. This CWE assessment eoneludes that forest practices are not contributing 
any excessive amountaf the pollutants of eoRcem that wufd fead to not full support, and 
recomm&ds&hf f u h r  analysis be dons as part of #e TMDL to determine the source of the 

re in the tls and 
downstream from Wdppe. Because the best resolution to the adverse condition would involve 
all the subwatersheds u m a m  from the lower feactres, and since a TMDL addressing stream 
ternperatum phiems is being developed by the WAG for the whole watmhed, the 
developmmt of sitedspecifie CW€ Management Prescriptions (CWEMPs) Is being postponed 
until an implementation plan for the TMDL has been approved. At that time CWEMPs will be 
developed incorporating the applicable parts ofthe TMDL implemenbtion pian, and meeting the 
mquiremnb of Idaho's Forest Practices Act. In the interim, no forest practice shall reduce 

an Zone (SPZ) of the lower reaches of Jim Ford Creek 
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Lands'to conduct 

qhed Advisory G d p  (WAG) 
ative Watershed Effects KWEI assess 

watershed. The WAG,requested CWE as part of 6eir effort to complete a problem assessment 
and Total Maximum Daily Load (TMDL) Of the watershed in response to Jim Ford Creek having 

e USEPA as water quality limited. The Fokst Pra 
for Idaho is designed to assess single 6" order wat 

Ford Creek addresses the 
Creek watershed by a 
data for the individual 
the whole 5" order yatmhed. 

from individual 6' order 
rsheds is presented and then discussed as they relate to 

0 

rshed Description 

h e  Jim Ford Creek yatershed is located around the town' of Weip 
appmximately 20 mil63 southeast of Orofino, in Clearwater County, Ida 
Jim Ford Creek dwage contains 65,838 acres used primarily for fore 
ag-, gma& m a t i o n ,  snd uhanlsuburban development. Land ownership is 
distributsb a m h  the' Nez Pem Tribe, the Idaho Department of Lands, Poyatch 

mal private owners (Figm 1). 

Ford Creek dmainage is primarily Tertiary Columbia River basalt with 

I 

small amas of Mesozoic granitics and Pmmbrian metaiediments along ihe eastern 
brder. .The granitic and metimdirnentwy rocks suppMt a hilly to mountainous main. The 
sar i  on thii termin vary greatfy in 

k s s  and volcanic ash. 

Rivw, 8ome mft 
of Weippe form a falls which mark the beginning qf the anyon. Most of. 

the gentle plateau top tarrain and some of the eastern hills have surftuai layers of loess and 
volcanic ash. Drainages on the plateau am floored by retransported silt washed off the 
uplands.. The canyonlands are cbarrrdeM by basalt rock outcrop and dluvial slopes 

Jim FdCmek'is 8 third order tributary to the Cka-r River. The drainage is oriented in 
a northwmbrfy dimtion with Jim Ford Creek generally flowing from southeast to northwest 
&vation ranges from 1050 feet at the confluence of Jim Ford Creek and the CbaMlater 
River to 4UM feet on Browns Creek Lookout. The drainage pattern is dimrent on each of 
the three dominant geomorphic settings: the eastern hills have a HlelCaeVetoped, fine 
denpic pattern, @e plateau top exhibits an Imgular, meandering pattern, while thhsg! canyon 
has a moderately coarse, SemiWlis pattern. Stream gradients are sbnificantly dhrent on 
the three ternins, with the canyonlands being very steep to precipitous, the eastern hills 
being intermediate, and P- the plateau top having a very low gradient. 

. with various thlgkmsS3s of sons. 5 
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D. 

The area is characterized b 

grand fir, larch, lodgepole pine, cedar and white pine increases with increasing elevation 
and effective precipitation. A significant portion of the plateau toD has been condrted to 
dryland agriwlture 

2 

benefidal wm [U.S. Environmental Pmtection mey, Region 10: 303(D) list for Idaho, 

aws am not complete at this time, the Idaho Division of 
1996 Beneficial Use Reconnalssanee Project (BURP) 

assessments a d  other work indhte that water qual@ in Jim Ford Creek is indeed 
impaired, and that benehial uses are not being fully supported. 

G th ssmeni 

At the request of ~e WAG, a CwmMive Watershed Effects (CWE) assessment of the 
forested portions of Jim Ford Creek was conducted by IDL and other inbred& paflies to: 
I )  develop an understanding of the inherent hazards of the landscape within the Jim Ford 
Creek watershed, 2) dncumeni the current conditions within the forested portions of the 
watershed relevant to hydrologic processes and the disturbance history, and 3) develop a 
control ~pcess that will ensure that the forested portion of the watershed is managed to 
prote3 water quality so that beneficial uses are supported. 

v 2 F3 
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and the Idaho Soii Cidervation C 

adw?m effects m r  h the forested portions of Jim Fgrd Creek drainage. Adverse condition 
assessments we& wsrlducted for stream temperature>h&olqy, and benefigjal usesJfine 
sediment The adverse condition assessment resub are presented in Sectirrn IV. 

Finally, the CWE process provides guidance to help forest landowners design management 
practi-e alleviate any adverse conditions and prevent problems from future fo 
These prescriptions and recommendations are presented in Section V. 

%% .> 
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B. Canopy ClosurelStream - Temperature Assessment 
. .  

Class I streams and Class II streams contributing at least 20% of the flow were dMd$ into 
28 segments'at i Is determined by land us% and 2004 ekvational change per 
segment [Fwm rent shading over each segment was estimated from aerial photos 
and v e W  with field measurements. Table 3 pmenis the comparison of the measured 
mults with t a ~ e t  shade requirements. The Canopy ClosurdStream Temperature rating is 
determined only for those segments under forestry land use. Data for the non-FPA 
segments were collected ai the request of the WAG and are presented without a CW€ 
rating. A High rating indicates that them is a high tikelihood that vegetative cover is 
inadequate to maintain stream temperature within the standard. 
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Forestry is currently practiced on 52,083 acres, or about 80%, of the Jim Ford Creek 
watershg. The equivalent area of canopy removed through timber harvest is about 12.976 
acdGquivalent acres of canopy removed is the summation of each forested acreage 
times its percent canopy removed), for an average Canopy Removal Index (CRI) of 0.20 
(CRI is the equivalent acres of canopy removed divided by the total acres under forestry 

P 
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s coupied with the Channel 
i c . M  rating (HRR). fhe H 

Jim Fod C m k  sampled for Channel.SEabili are hewn in Chart lf(attach 
fw the l o w r  JIm Ford Cmek ddewalts, Winter Creek, Kamiah Gulch, and 

and sediment delivery characteristics such that a CWE "road sediment delivery score" could 
be cdeulated for each segment. The intent of this segmentation is to provide a data set 
with specific road segments for which sediment rnasslunit length of road can be calculated 
or"ir;irdeled for the TMDL. From these segment scores, a single road sediment delivery 

' score for the subwatershed was calculated using a weighted average based on segment 
lengths and total length of roads sampled. Similarly for mass failures, ea& was recorded 
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Skid Trails 
Most historic harvest activity used ground-based tractor skidding and some of this 
occurred in stream protection zones. These 
and cannut be used in the future under cu 
stream protection zones, resulting in very 
For the Jim Ford Creek watershed, given 

'occasional rutting and erosion" was note 
scores ranging from 3-5 Vable 6). 

Sediment delivery ratings from skid trails 

Total Sediment DeIivery scores e70 receive a Low rating. 
- 

3. MassWaainq 
Instanas of mass wasting were identified in three of the nine subwatersheds: lawer 
Jim Fa sidewalls, middle Jim Ford sidewalls, and in the WilsonlMiles subwtentied. 

the mass.failum soom and mtings for the 6 subwatersheds fully 
WnsonmRiles subwatershed, there are a few, small cut slope and fill 
they are not deBveri a stmem. In the lower Jim &rd 

Cmek sidewalls unit, them am three mass failures with substantial 
. d e l i  to a stream, resulting in 8 M ilure sediment delivery rating. In 

tlae Middte Jim Ford Creek sidewalls in the road system to the power plant, there are a 
n u m b  of various sized mass failures with varying amounts of delivery. This unit was 
not systematialfy assessed for roads, but note is made that the mass failures and 

The mass failure sediment delivery rating is Low for all the watersheds fully assessed, 
except lower Jim Ford sidewalls, for which the rating is MDderate. 

,c..aassociated M - -  sediment delivery are Significant management problems in this area. 



C-14 

fa& of full support Ofthe beneficial twres in Grasshopper and Lower Jim Ford Creek 
to fine sediment. 

s, in tt?e absence of BURP cafls, and in light of Low CWE 
sediment delivery ntings, management in forested portions should conthus to apply 
standard BMPs and the SSBMPs established through the SSOC agreement to control 
degradation. 
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8. Stream Temperature Adve 
Ford Creek sidewalls sub 
Temperature ratings for 
collected by DEQ and th 
Creek exceed the standad. 
thmugh several Owners 
the Nez Perce Tribe, and other Pi 

of the lack of satmanid 

lower reaches is prab 
temperature data coflected by DEQ and SCC show that stream tern 
falls exceed the 22' 

s k a m  channel is 

seems namable at this time to 

needed from all land uses in all the subwatersheds upstream of 1 
:t E $ @  E * q  

C. 

fn the interim onti1 a watekhed W q  management plan 
no further shading shwld be removed from the stream 
of Jim Fod C m k .  As soon as an implementation plan 
this adverse condition will be reconsidered under CWE 
?he implementation @an adequately addresses the con 
under the auspices of FPA 

- No adverse condition exists. 

All of the hydrological risk ratings (HRR) derived from the Canopy Removal Indexes and the 
Channel Stability Indexes are low or moderate. Since the HRRs are low or moderate, no 
a d v w  condition exists. FPA standard BMPs coupled with the SSOC Site-Specific 6MPs 
to control degradation should continue to be implemented. The moderate HRRs For the 
Grasshopper and MileslWilsan Watersheds indicate that additional thought should be given 
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DATF 
2-16-90 Jim Ford's Creek designated as a stream segment of 

concern. . 
- 

The primary purpose f o r  designation was 
. agriculturallgrazing activity, therefore a local 

working committee is not required. I 

summer ' 90 

Fall  ' 9 0  

Review so i l  hazard and stream c las s i f i ca t ion  maps 

drahage to determine the need f o r  site specific 
BMPS. 

and paSt. insPectfon reports in J i m  Ford's Creek - 

- 
' Field review of J b  Ford's Creek and drainage. :. 
Discussion with DEQ regarding possible  s i te  
spscif ic BMPs. 

So i l  Conservatioa District received grant to' 
monitor 'the creek aad develop agricultural/graZing 
BHps with farming and grazing Landowners. 

- 

Februarp '91 

April ' 3 1  Final report submitted. 

Development Of BMPS with  DEQ and.Fish aqd Game 
input. 

- 
... 

: F  

i 
k 

2 

c 

c 

... 
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. SITE SPECIFIC BEST HANAGEXENT PmCTfCES 

f n  addit ion t o  the Rules and ReWafions  of the Idaho forest 
Practices Act, the following S i t e  Specific B ~ S  apply to Jim 
Ford's Creek, €I stteam Segment Of concern. 
developed in accordance with Rule 8.d .  of the Idaho Forest 
Practices Act Rules and Regulations. 

These BMPs were 

SITE SPECIFIC W P S  DEVELOPED BY THE FOREST PRACTICES ADVISOR: 

GENERAL RULES 

1. 

2. 

preoperational inspections are required on all forest 
practices. 

Additional BMPS map b8 developed as a result of the ' 

preoperational inspection and w i l l  be specific t o  that 
operation. 

TIMBER R2WJESTING 

1. Class XI Stream Protection Zone means the area 
encompassed by a m i a h u m  slope distance o f  25.fset  on 
each side of the ordinary highwater marks., 
constructed fhelip9S cannot be within five fast of the 
ordinary highwater marks. 

Provfde s o i l  stabilization and water f flteriag. ef f ects 
along streams by leaving undisturbed s o i l s  in widths 
sufficient to prevent washing of sediment into streams. 
I n  no case shall t h i s  width be less than 25 feet on . 
Class I1 streams and 75 feet on class I streams slope 
distance above the ordinary highwater mark on each side 
of the stream. 

Directionally f a l l  timber away from streams and 
minimize .lag yarding across or through Stream 
Protection Zones. 

objective is t o  protect and retain vegetation in the 
Stream Pro tec t ion  Zone t o  reduce erosion. 

Hand 

2. - 

3 .  

4 .  Hinimizer burning in all Stream Protection zones. The 

3 
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ROAD CONSTRUCTION AND MAXNTENANCE ._ 
..._ 

1. Pol l ing  dips or other suitable drainage shall be 
installed on all newly constructed and reconstructed 
permanent roads. 

.,: 

- 
:.. 

. -  

I -  

t 

i 

4 

... 

I- 
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OTE~ER-SIGHIFICMT CONCERHS AND ISSUES OF THE ADVISOR 

1. Although the SSBMPs Will hopefully lessen the impact of 
logging activity on Streams, there remains the problem o f  
unregulated grazing impacts an streams immediately adjacent 

. ,  . to logging ,operations. 

u 

Fie ld  notes, Supporting technical data, and related 
corresgandence are available for review ugoa request. 
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APPENDIX D JIM FORD CREEK CHANNEL STABILITY ANALYSIS 

Prepared by 
Jim Fitzgerald 
U.S. EPA, Boise 

Abstract 

This channel stability inventory sampled about 16% of low& Jim Ford Creek. Channel stability 
ratings indicate that: 1) the lower gradient channel segments (k, < 1.5%) are unstable, transport 
limited and aggrading as a result of excess come bed-materid; 2) transport reaches are likely at 
the threshold of instabilitr; and 3) source reaches are gw>morphically stable. 

Tntroduction 

The intent of this m t i v e  is to document the channel stabdip invmtory (CSg and analysis of 
Jim Ford Creek (JT). The purpose of this inventory is to heIp determine if the lower stream 
channel of JF is stable relative to water and sediment inputs. Results of this analysis 
combhation with aquatic habitat information to determine if bed-materid sediments are 
adversely impacting the coldwater biota and salmonid spawning beneficial uses of JF. 

used in 

Channel stability is defmed as follows: the relationship of sediment supply and stream en- 
avaiiaHe in a c b e I  s-. AS c€mges'occur in either supply or enagy, the Channel stability 
is af€ected and the channel tends to adjust its boundaries to accommodate the change (Le. when 
the supply e x c d s  the carrying capacity (aggradation occm) or the energy exceeds supply 
(d-m &)) (US EPA 1980). The channel stubiZity rating (CSR) is a numerical rating 
of channel stability Using Pfankuch's (1975) procedures which account fbr hydraulic forces, 
msistance of channel to flow forces, and the capacity of the stream to adjust and recover from 
changes in flow andlor sediment Ioad (US. EPA 1980). 

The CSI attempted to sample each valley and cannel type of lower JF. Using the Montgomeq 
and Buffington (1 993) terminology, the three dominant valley types are confined bedrock 
valleys, alluvial confined, and alluvial un&ed. The average sidewall slope is about 30% and 
ranges from 10 to 60%. The 3 dominant channel types are steppool, pool-riffle, and braided. 
The average stream went is about 2%, and the average Go particle size is 132 mm. 

Three kinds of data are collected at each inventoried reach. First, the CSI which ocularly 
measUtes features of the upper bank, lower bank, and channel bottom. Second, at the bottom and 
top of each inventoried segment photo points are photographed, and channel bankfull width, 
depth at three verticals, and slope are measured. In addition, ocular estimates of particle size 
distribution of the d,6, &, and d, are made. Pebble counts are taken at about 70% of the 
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segments to check the ocular estimates of partick size distribution. Third, a rapid evaluation of 
sediment sources (e.g. mass was- features), storage (e.g. depositional features), and transport 
(e.g. bridge scour) is conducted. For the raw data refer to Plates 1,2, and 3. 

Segment and Reach Sampling Scheme: 

The lower reach of JF is targeted for the CSX survey because it is critical for steelhead and 
salmon spawning and rearing. A natural fish bamier is location about 14 miles upstream from the 
mouth of JF. 

Lower Jim Ford Creek 

Figure D- 1. Channel Stability Inventory Segment Location Map 

These features serve as the upper and lower boundaries of the CSI, respectively (Figure D-1). 
CSIs are,compIeted at systematic intervals dong lower JF. Geographic Infmation System 
(GIs) and Global Positioning System (GPS) data are used to quantify reach and CSI segment 
lengths. 
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Stream segments are about 2000 feet long of which about 500 feet is sampled. Because pace 
counts are used to measure stream distance in the field the actual length of each segment varies. 
To quantify the actual distances more accurately.and precisely a GPS position was taken at the 
bottom and top of each reach (Figure D-1). 

Of the 14.6 mile reach the survey crews waked about 50% and inventoried 16%. Segment 
lengths range h m  about 1 to 2 miles, and, on average, 33% of each segment was inventoried 
(Table D-1). 

Channel Stability Inventory Results 

The CSI produces categorical data which are listed in Plates la and lb. These data are analyzed 
using two approaches, 1) gross CSRs, and 2) gross CSRs sorted by slope class. 

Using the on@ Pftmkuch (1 975) method this analysis found that of the 22 sampled segments: 
1) 0% are in the excellent; 2) 38% are in the good; 3)  33% m in the faiq and 4) 29% are in the 
poor categories. 

The gross CSRs are sorted by dope class to better understand the stability of critical m h e s  of 
lower IF (Myers and Swanson 1992). Three slope classes are used for this analysis accarding to 
Montgomery and Bu&gton (1993): I) source (> 3% slope); 2) tmsport (1.5 to 3% slope); and 
response (4.5% slope). Ofthe 22 inventoried segments: 1) 27% are so-; 2) 50% are 
transport; and 3) 23% are mponse channels. Channel slopes measured independently fmn 
topographic maps d aerial photos show that of the lower 14 miles of IF: I) 23% are 'source; 2) 
50% me transport; and 3) 27% are response channels. Proportionally, the CSI evenly sampled 
the different slope classes. 

Sorting the gross CSRs by slope class shows that about 70?? of the source reaches are in the goad 
category with no reaches in the poor category. The majority of the transport reaches are in the 
good to fah categories with 22% in the poor category. None of the response reaches are. in the 
good category and 67% are in the poor category (Table D-2). 
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R-16 
R-17 

Table D-1. CSI Segment Length Information and percentage of Lower 
Jim Ford Creek Inventoried (see Figure D-1 for location of each reach) 
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good 
excel 

Table D-2. Results of Gross CSR Sorted by Slope Class 

4 71 

0 0 

Slope Stability Freq Yo of 
Total 

--c 

Channel Geometry and Particle Size Results 

At the top md bottom of each,inventoried segment channel and substrate measurements are 
taken: 1) bankfidl width, 2) baukfdl depth at 3 verticals; 3) channel slope; and 4) ocular 
&bates  of the d,, d,, and d, particle sizes. These measurements me used to classify the 
various charmel types. Random pebble collllfs are taken to check the accuracy of ocular 
estimates of particle size distribution 

The bankfull width and depth measurements are used to calculate the width to depth ratio (W/D). 
The WID ratio is calculated using'the maximum bankfull depth (thalweg) and the average 
bankfull depth. The average bankfidl depth is c d d t e d  by averaging left and right edge (i.e. 0) 
and the three depth measurements. For the results refer to Plate 2. 

The summary statistics of lower JF W/D (average depth) and slope are listed in Table D-3. There 
is a wide range of W/D ratios with an average of 57, a minimum of 13, and 3 maximum of 233. 
An average channel slope of 2% was measured and ranged from 0.5 to 5%. 

These data are also sorted by channel type. The statistics are presented to show the variability of 
a given parameter by channel type. For example, the d,, of the substrate tends to increase from 
response io source reaches (Table D- 3). 
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Table D-3. Summary Statistics for Channel Geometry 
and Particle Size Data Sorted by Slope Class . 

The bed-material particle size data of lower JF are normally distributed. These data show that 
the bed-material of this reach is dominantly cobble size material and COfltBins very little of the 
sand to gravel si=. The majority of the bed-material is b d t ,  well rounded, and moderately 
sorted. Some of the bed-materiai tends to be sub-angular and poorly sorted in the vicinity of 
recezlf mass fai lmi.  The average 
Response Teaches have an average 
and source d e s  have an aveqp d, of 3S7 m. 

The pebble counts are made to check the accuracy of ocular particle class estimates . Forthe&, 
particle size the observations am, on average, withjn 16% of the measured value. The greatest 
m o r  occurs for the $4 particle size (> 100%)). Because of the low standard error fbr the d, 
particle class (< 20??), the ocular data are reliable. 

fbr all the CSI segments is 132 mm (large cobble). 
of 69 mm, tmsprt reach= an of dh of 118 mm, 

0" y 5' ? $ .$z* 

sediment sources 

The sediment sowe inventory maps and measures sources and deposits of bed-materid. The 
basic characteristics of mass wslsfing features rn mapped and i n c l h :  1) GPS and map locatio& 
2) type of source material; 3) basic geometry; 4) percent &Every-, asld 5) possible triggering 
mechaniqm. Discrete sediment deposits are measured to estimate instream sediment volume 
stored, and indicators of lateral and vertical scou~ are measured to estimate scour rates. 

During the CSI, 12 mass wasting features were, identified. They are all debris flows andlor 
torrents and all m d  on slopes greater than 40%. They typically deliver the majority of their 
debris to the stream channel. Debris flows occur in metamovhic and basalt lithologies, 
however, field mapping of failure deposits indicates that the rrietamorphic rocks are more 
susceptible than basalt rocks to mass failure. The triggering mechanism for most of the failures 

' 

r 
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was not evident in the field. Of the 12 features, it is clear that roads caused 4 features to fail. 

Volume estimates of discrete sediment deposits are made at 3 sites. The first was a typicd gravel 
bar which has a volume of about 64 yd3. The bed-material is well rounded and has a d,, of about 
64 mm. The second site is near a debris flow deposit which has a volume of about 4,200 yd3. 
The material is angular and has a &o of about 180 mm. The third site was also near a debris slide 
deposit which has a volume of about 2,000 yd'. The material is angular to sub-angular and has a 
&o of about 120 mm. Not all of the deposited material measured is a result of the debris flows, 
and is likely a combination of inStream gravels and debris deposits. Observations suggest, 
however, that in tow @ a t  mas adjacent to debris flows more coarse material is stored than in 
areas with no debris flows. In addition, the material near debris flows is more angular, in other 
words, it has not been transported far from the up dope source. 

Estimates of long-term scour rates are attempted, however, only 3 reliable indicators are 
identified. At site.R-18, a birch tm greater than 100 years old is presently being undercut by the 
s t r a m  (NPT 1999). About 15 feet of lateral scour was measured indicating that about 0.15 feet 
of bank is lost per year. At site R-12, two old growth cedar trees are presently being undercut by 
the stream. About 5 to 6 feet of scour was measured on both the left and right bank indicating 
that the stream is widening along this reach. Above site R-14, the Green Road Bridge, is an 
indicator of vertical scow rates. The bottom of the bridge abutments, which approximate where 
the stream bed was originally, are expused as a rermlt of channel incision. Worth note, this scouf 
is not localized to the bridge extending up and downstream about 500 W. At the bridge there 

(Hofhan 1999). It is likely that this scou~ resulted from a few extreme flood events rather than 
on an average annual basis. 

about 5 feet of vertical scour over the last 12 to 15 years or 0.4 to 0.3 feet pa year 

Discussion 

This analysis uses accepted methods to evaluate channel stability and a weight of evidence 
approkh to determine if lower JF is in a stable state or in dynamic equilibrium (Pfankuch 1975; 
Montgomery and Buffington 1993; Myers and Swanson 1992). The CSR data suggest that the 
lower gradient reaches m unstable as a result of excess bed-material between 64 and 256 mm. 
These data also suggest that the Eransport reaches are at the threshold of geomorphic stability. 
Channel instability tends to occur in alluvial unconfined valleys, channels within alluvial 
c o h d  valleys tend to be in a semi-stable state, and channels within bedrock vaIIeys are in a 
stable state. 

Response reaches account for about 23% of Iowa JF or about 3 miles. The CSR indicate that 
these reaches are. unstable (Le. poor category). According to the data, the instability occurs 
mainly in the channel bottom as a result of deposition except where mass failures are present 
(Plates 1 b). Substantia1 aggradation is occurring in these reaches causing the channel type to 
change from a meandering to a braided stream. These response reaches have an average W/D 
ratio of 103 feet meaning these reaches are dso very wide and shallow. These observations are 
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common channel responses'to increased c o m e  sediment load (Madej Z 999; Montgomery and 
Buffington 1993; Rosgen 1996). 

Half of the lower JF stream channel is a &ansport reach. About 55% of the CSI segments fall 
into the fair to poor categories* For the unstable segments the main problems appear along the 
lower bank and channel bottom. These segments tend to be scoured in the highe~ gradient 
sections (i-e. 2-3% slope), and aggraded in the lower gradient sections &e. 1.52% slope): for 
example, at natural bedrock channel constrictions, the pools tend to be partially filled with cobble 
size bed-material. Whereas, for higher gradient channels, the bankfull flow appears to be 
scouring the lower banks, and the bankfull width appears to be increasing: for exampte, old 
growth cedar trees which have been growing on a stable terrace for at least the last 100 years are 
now being undercut by the stream channel ("I' 1999). This might indicate that the state of 
transport reaches is shifting as a result of increased sediment andor water inputs. 

Source reaches make up about 27% of lower JF. According to the data, these reaches are 
geomorphicdly stable. channel stability likely results h m  the fact that these channels tend to 
be high gradient and the bed-material is dominantly boulder to bedrock which provide a 
relatively 'stable chamel coflguration. Water and sediment are rapidly transported through these 
reaches and delivered to the lower gradient reaches where the sediment then is deposited. 
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Plate 1 b. Channel stability mtinu data. sorted by sIorre class. 
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Plate 2. Channel aeornetw and wain size data. 
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APPENDIX E JIM FORD CREEK HABITAT SURVEY REPORT 
RllR4 Stream Survey Data Summary for Jim Ford Canyon 

Prepared by: 
Ann Storrar 
NPT Water Resources Division 
Lapwai Office 
1 O/ 12/99 

Methodology 

The Jim Ford Creek Canyon was surveyed using the R1R4 Northern and Intermountain Region 
Fish and Fish Habitat Standard Inventory Procedure (Overton et al. 1997) for approximately 16 
% of it's 14.6 mile length. In July 1999 two crews, each comprised of 2 individuals, w e y e d  
approximately 500 feet at intervals separated by 1500 ft, for a total of 21 separate reaches (2.16 
miles). Crews received training in techniques prior to the start of survey. 

Stream survey data were grouped by channel gradient (steepness) for evaluation due to differing 
natural, hydrologic functioning at different gradients. A channels have gradients =- 3 %. B 
channels are those with gradients of 1.5 to 3.0 %. C channels are those with gradients less than 
1.5 %. B channel reaches dominate in the canyon, and comprised 54% of the survey length. A 
channel reaches comprised 2294% and C channel reaches 24%. 

indicators of habitat condition are rated below as high, moderate, or low quality, accoTding to 
"Matrix of Pathways md Indicators of Watershed Condition for Chinook, Steelhead and Bull 
Trout, Local Adapation for the Clearwater Bash and h w m  Salmon'' (NMFS et al. 1998). 

Watershed Condition 

ed Ro-. Low Quality ( > 3 d 3 q .  mile). Road density in lower Jim Ford is 
4.58 milsq. mile (IDL 1999). 

W m :  Low Quality (>20% Equivalent Clearcut Area, ECA). Forestlands ECA = 12,976 
acres (20%) of watershed (IDL 1999). An additional 10,662 acres (16%) of watershed is 
cropland, pasture and rangeland. 

Changes in pealchase flow and water yield may occur as a m l t  of agriculture ~d timber 
harvest. Trees hold the soil on steep slopes and stabilize stream banks. Well-vegetated hillsides 
catch the rain and release it slowly. Removing vegetation makes slopes unstable and causes 
more rapid runoff, wbich increases soil erosion and carries more sediment to streams. Logging 
also alters the snovlpack size and melting regime. Gaps in the forest are more likely to 
accumulate snow, releasing larger quantities of water at once when the snow melts. When rain 
falls or snow melts on compacted soils and devegetated slopes, more water from a wider area 
runs off quickly into the stream, making storm flows higher. An increase in storm flows is likely 
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Channel Type 

A 

B 

C 

I to cause channel erosion and more sedimentation in the stream (Columbia River Inter-Tribal 
Fish Commission t 999) 

- 

Wiatnnrepth Ratio (metan; 
baroafirlcwtdth to depth) 

Matrix Rating - bankfull 
(varies with channel type) 

39 bwqUrtlity>12 . 

46 ];ow qualily >35 

99 Low qualip60 

Channel Condition and Dynamics 

W i d W D u t i o  ( wetted widu: Predominantly Low Quality (all channel types > 10. Mean = 
47; range = 23-98; n=2 1); indicating sediment accumuIation in channels and reduction of stream 
depth. 

. 

Channel WidthlDepth Overton Natural PACFISII Rating 
Type Ratio (mean, Condition Volcanic (mean wetted width /depth 1 7  

ratio) . ... wetted width to Streams Rating 
(Varfea with channel 

A 47 16 Low quality >lo 
B 46 27 Lnw quality >lo 
C 53 10 Low oualitv >10 

Wi-1 wid&): Predominantly Low Quality (dl channel types, as 
compared to Matrix values shown below). 

High Quality (A and B chanuels > 95% stable. C channels >90% stable. 
Mean = 98; range = 0-100; n = 21). 
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Habitat Elements 

6.4 Hi& quality c io 

Percent Surface F k  <=6m : High Quality (All channels types < 10%. Mean = 6.3 %; range = 
0-19; n = 21). 

C 4.8 High quality< 20 

- pe Woodyx]ebris: High Quality (Near-natural levels of acting and potential LWD). 
a Mean volume of LWD = 35 m3/ mile, above PACFISH recommendations of 15.57m3/mi1e. 

b. Mean number of pieces LWD per mile = 44, lower than the Overton et al. (1995) natural 
condition database value (62 pieces) for B channel types (dominant c h e l  type) in 
predominantly volcanic geoIogy with 25 feet wetted width. 

Channel Wetted Volume PACFlSH # of Overton Natural 
Typq width (m3/  -g pieced Condition Volcanic 

(feet) mile) d e  StreamSRatiug 
(Varies with chan 

A 26 31 High >15.57 48 Low quality (< 54 
ma mite pieceshnile) 

B 25 33 High >I557 44 Low quality (< 62 
m3 I mile piecdmile) 

C 21 49 High > 15.57 42 Adequate amount (> 37 
m3 I mile 
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C 
pooIdmile 

21 24 21 22 Low quality 
47 

plalmile 

Channel Type 

A 
B 
C 

PercaLShak: mean for all reaches = 70%, range 30-89%, n41, 

Residual Pad Volume 
lm3) 

129 
138 
76 

I Channel 1 Mean % I 

I 73 1 
I 57 I 
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Macminvertebm : Data h m  1998 BURP samples is unavailable at this time. 

m: Rainbow-steelhead density = 0.02/m2 (Kucera 1984), Xowest of 10 NPTT 
Reservation tributaries to the Clearwater River sampled (values ranged from 0.02-0.22/m2). NFT 
1998 BURP Site at resewation boundary: rainbow-steelhead density = 0.011 m2 and.2 age 
classes; chinook density = 0.005/m2 and 80-1 IO mm in length (age 0). 

- 
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The general distribution and abundance of fish within a stream or a watershed is regulated by 
several variables including: temperature, productivity, suitable space, and water quality (DO, 
turbidity, etc). At specific l d o n s ,  fish respond to velocity, depth, substrate, cover, predators 
and competitors. All of the general factors must be within suitable ranges for salmonids during 
the time they use a stream segment (Bjomn and Reiser 1991). The folIowing discussion 
summarizes the suitability of habitat in the Jim Ford C a p  for salmonids. While h o r n  fish 
densities are low for the watershed (see above), it is difficult to weigh the limiting effect of any 
one variable. 

Jim Ford CanyonB and C chauneltyp (Comprising 16 ofthe 21 d e s ,  or 76% ofthe m e y )  
have fwk pool% per mile than high quality habitat as rated by the.Matrix (NMFS et al. 1998), 
the locally adapted refiznce for evaluating fish habitat quality. However, the pool frequency fbr 
all channel types is comparable to overton et al. (1 995) Idaho ‘btml condition” values fbr 
volcanic streams with similar gradients and wetted widths. 

Width to depth (wetted) ratios exceed optimal levels for all charmel types, although overall 
streambank stability is high. The bed-material of the canyon reach is dominantly cobble size, 
containing very little sand to gravel sue material. The average d50 for aI1 inventoried segments 
is 132mm +/- 12%. C channels have a d50 of B k ,  B channels- 11 Smm, and A channels- 357 
mm (Fitzgerald 1999). As the width to depth ratio increases, bank erosion may be accelerated 
by increasing hydraulic stress against the banks (Rosgen 19%). Evidence of accelerated bank 
erosion includes undercut, one-hundred year old trees (diameters of 3-4 feet) on channel banks 
now near toppling into the stream. This high width to depth ratio allows for less effective 
shading (meyed C channels had 57% shade), which in addition to the shallow depth results in 
greater radiant energy absorption. This may drive or contribute to the unsuitable tempetatures 
fbund in the lower canyon (discussed below). Aggradation in the low gradient reaches also has a 
barrier effect, decreasing available habitat. Areas of subsurface flow upstream of Green Road 
Bridge Mt fish passage at low flows, restricting fall spawning to lower canyon reaches with the 

Space m y  be a limiting factor in low gradid canyon reaches, as fish abundance has been shown 
to be related to pml volume. C chamelkaches (low gradient) had the lowest pool frequencies 

. 

highest tunperatlms. 
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and significantly lower residual voIumes, due to coarse sediment infilling, than A and 3 channel 
reaches. A and B channels had simiIar residual pool volumes. In pools up to 150 ms, the number 
or biomass of fish observed has been shown to be directly related to the size of the pools (8jomn 
and Reiser 1991). Bjomn's (1 977) study showed that when sand was added to a natural pool, 
reducing volume by half and the surface area of water deqm than 0.3m by two-thirds, fish 
numbers declined by tw*thirds. 

Spawning substrate in the Jim Ford Canyon is available in sufficient quantities, with the C 
channel- d50 at 69 mm (Fitzgerald 1999). Optimum substrate size for chinook and steelhead 
ranges from 13 to 102 mm; and 48-91mm for rainbow trout (Bjomn and Reiser 1992). The 

salmonid spawning. While canyon flows in late summer do not appear limiting to chinook 
spawning, average depths in B (Zlcm) and C (15cm) channels are below 30 cm, the optimal 
depth required for redds by a number of researchers (Bjom and Reiser 1991). 

The amount of large woody debris (LWD) appears adequate by PACFISH standards. However, 
there is less LWD as compared to similar '"natural condition" streams in Idaho (Overton et al. 
1995). LWD phys a minor d e  in pool formation in the Jim Ford canyon, with most pools the 
result of scouring and plunging flows around boulders and bedrock. The addition of cover (extra 
depth, p r e f d  substrates, woody debris etc.) increases the complexity of space and the cartying 
capacity of the stream. Fish abundance has been m l a t e d  with the abundance and quality of the 
cover. The lack of large woody debris associated with pooh in Jim Ford may be a contributing 
fotctor to low 6ish densities, as weU as the low percentage of u n k t  banks. 

Jim Ford Creek is a 
limited for fish. While dissoIved oxygen levels in the canyon are unknown, concentrations of 
dissolved oxygen in small streams may be reduced by large amounts of organic debris when 
temperatures are high and flows Iow @jam and Reisa 1991). Growth, food conversion 
efEciency, and swimming  perf^^ will be adversely affected at dissolved oxygen 
concenbratiollg 5m&, and addt migration has been observed to cease. This should be further 
assessed in the Jim Ford Canyon for limiting effects on spawning migration and juvenile rearing. 

percent of .fine sediment (< 6mm) is low throughout the canyon, and thus-does not impair ; A 

I 

I 

ductive system with high nutrient Ievels and thus is not UeIy to be food- 

Thermograph temperatures at myon  sites for Ju€y though August in 1998 and 1999 exceed 17.8 
'C ( 7 h y  average of daiIymaxmaximUms), receiving a h w  quality rating by the Matrix, Daily 
average temperatures exceed preferred levels for steelhead (1b13 'C) and c h w k  (12-14 'C) at 
canyon sites below Green Road Bridge for July through mki-August both years. S w d  sites 
(mouth, NFT boundary, and Green Road Bridge) approach the upper Iethal limit for steelhead 
(23.9 'C) during these months. Immediately below the watafall in the upper portion of the 
canyon, temperatures for July and August 1999, wek predominantly within the preferred range 
for salmonids. It is unknown how far downstream toward Green Bridge this temperature regime 
prevails. Thermographs show a 4.45 degree heat gain (comparing 7/1-8131 averages for 1999) 
between the waterfall (14.7.C) and Green Bridge (19.1 'C). Downstream of the bridge, heat gain 

,- 

R 
L 

L. 
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or loss is minimd, with the NPT boundary average at 19.1mC, and the mouth at 19.I.C for same 
time intewal. 

The percent shading (evaluated by canopy cover angle) throughout the canyon is 70% overall, 
with A channel levels at 82%, B channels at 73%, and C channels at 57%. Generally, 80 % . 
shade is considered adequate for maintaining stream temperature. The canyon contains 
predominantly mature, undisturbed canopy and riparian buffers due to steep terrain with limited 
access. 

Conclusions 

Management practices in the watershed have likely exacerbated the xlatural sediment regime, 
with accumulation at levels wbich degrade salmonid habitat. Channels are wider and shallower 
than optimal. Low gradient reaches have reduced pool volumes due to infilling with coarse 
sediment. The introduction of bedload sediment and resulting increase in stream surface area 
increases the mount of solar radiation entering the stream contributmg to the unsuitable 
temperatures found in the lower canyon. 

Road density for this watershed is considered high (4.58 milsq. mile) by many researchers 
(NMFS et al. 1998), and has tikely contributed to stream sediment loading, in addition to natural 
landslides and the building of the power plant. Grazhg impacts in the canyon are thought to be 
low, and no mining has occurred. 

Recommendations 

Measures should be taka to reduce overall sediment loading in this watershed. In addition, 
riparian buffers should be restored where indicated to meet desirable density and canopy cover 
goah. 

0 Assess and diminish management related sediment sources where possible. 
0 Identify unneeded roads and decommission or obliterate. 
0 Maintain the existing road system to ensw stability of components, including cutdopes, fill 

slopes, drainage system, and surface. 
0 Develop guidelines for land management in canyon, incorporating practices which reduce 

erosion and risk of landslides. 

Significance of Habitat Parameters-See Appendix B. 
These are provided to assist with interpretation of results in order to illustrate the significance of 
the parameters evaluated. Not all parameters discussed are. limited or impaired in the Jim Ford 
Watershed. 
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APPENDIX F TECHNTCAL DOCUMENTATION OF INSTIRIEAM 
LOADING ANALYSIS FOR COARSE SEDIMENT TMDL 

P r e p a d  by 
Jim Fitzgerald 
U.S. EPA Boise Office 

Introduction 

The god of the Jim Ford Creek c o m e  sediment TMDL is to stabilize the response reaches 
which, in tum, is expected to improve salmon rearing habitat. The analysis framework used to 
develop this TMDL presumes that actions taken to stabilize the channel will reduce the .width to 
depth ratio and increase the residual pool volume. The purpose of this appendix is to report the 
methods, conceptual model, data, and results of the instream coarse sediment loading analysis. 

Available evidence suggests that the response reaches of lower Jim Ford Creek are aggradmg as a 
result of excess water and coarse sediment inputs. This evidence includes: 1) braided channels; 
2) overflow channels eroding flood plain; 3) kqumt channel migration; 4) channel widening; 5) 
surface debris (e.g. vegetation) buried; and 6) substantial charmel changes measured over last 20 
years (i.e. photogmnmehy). It is possible that these response reaches naturally store large 
amounts of coarse sediment given the watershed geology and morphology. Some natural 
instability Iikely occurs in this reach, however, channel stability and habitat data indicate that 
bedload transport occurs more muently than would be expected under natural conditions and 
negatively impacts water tempmature and salmon habitat. 

This instream loading analysis estimates how much the bedload transport needs to be reduced to 
help the response reach= stabilize. A qualitative conceptual model and quantitative bedload 
transport analysis are used to help answer this question, 

Methods 

This section describes the methods used to develop the coarse sediment loading analysis. This 
analysis uses a bankfull flow and bedload transport analysis to estimate the present and desired 
bedload transport rates. Onedimensional flow and bedload transport equations are us6d to 
estimate the existing reach average flow competence (i.e. largest particle size moved at bankfull 
flow) and bedload transport rates for a range of 4o particle sizes. They are then used to estimate 
the reach average. bedload transport rate needed to increase the reach average d,, particle size. 

. The stream flow analysis uses USGS regional regression equations to estimate bankfuI1 flow (see 
Hydrology Section 2.1.3 for details). Jim Ford Creek has not been gaged so no actual bankfull 
flow values are available to verify this estimate. The estimated bankfull flow of lower Jim Ford 
Creek is about 170 cfs. 
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a) present state of equilibrium 

b) deslred state of equilibrium 
b i 

..- 

Inputs I- -- 
6 i, 

F- 1. Flow chart illumating conceptual model of wdimmt and energy inputs and channel responm: a) mode1 of-' - 
present state of equilibrium; and b} model of dwired state of equilibrium. The Lane c q d o n s  describe the balmce 
between sediment and water inputs and the response of the channel. The variables are definad as: 1) Q is 
M-material load; 2) d r  is the median particle size of the bed-material; 3) Q is bmkfuI1 discharge; and 4) S is m m  
gmdimt. 
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The following steps are used to apply the bedload transport equations. First, results h m  the 
flow analysis are used to estimate the reach average boundary shear stress (i.e., force available to 
transport sediment) which is a depth-slope product. Second, the bedload transport rates for 
present and desired substrate conditions are estimated using the Parker-1982 and Parker-1990 
bedload equations. The equations and their variables are not listed here. The computer program 
WinXSPRO is used to calculate stream discharge and bdoad transport rates. For descriptions 
of the equations refer to USDA Forest Senice (1997) and Reid and Dunue (1996). 

The one-dimensional flow and bedload transport equations make the following assumptions: 1) 
constant width, depth, area, advelociw, 2) water surface slope and energy grade line approach 

, -. 
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the slope of the streambed; 3) streamlines are parallel and straight; and 4) channeI uniform, with 
no obstructions (e-g., boulders) or backwater. BedIoad transport equations assume the followins 
as well: 1) constant reach average ds0 particle size, depth, and slope at bankfU11 discharge; 2) 
surface and subsurface Go particle sizes are similar; 3) equal mobility of the streambed; and 4) 
bankfull discharge is the channel maintaining flow and flood discharge is the channel changing 
flow. 

Conceptual Model 

This section describes the qualitative conceptual model and quantitative bedload model used to 
develop this TMDL. The qualitative conceptual model of lower Jim Ford Creek presumes that 
by reducing the bedload transport rate of transport reaches, the response reaches will be allowed 
to develop a more stable meandering channel geometry (Figure F-1). This model assumes that 
the bedmaterial texture, bed shear stress, and transport capacity are a result of long term 
sediment and water inputs, and that as the sediment supply changes, so does the bed-material 
texture. When the bedload transport capacity is greater than supply, winnowing and textural 
coarsening of the bed-material result, and the bedload transport rate is reduced (Montgomq and 
Buffington 1999). This conceptual h e w o r k  supports the following bedload transport analysis. 

The quantitative bedload model uses a design fluvial sediment analysis for an alluvial channel to 
estimate the bedload tamsport rak through ttansport reaches. This analysis models bedload 
transport fox the present and desired state of channel equilibrium (Figure F-1). 

Because of the temporal and spatial complexities of bedload movement, it is difficult to 
accurately model the bedload tnmsport rate of natml stream systems. To maximize the Woad 
mbdel output, and support the linkage between the instream targets and the coarse sediment load 
capacity, the qualitative concqtud model assumes the following: 1) reducing the bedload input 
to transport reaches will increase the d9 particle size as winnowing removes the finer material; 2) 
to increase the particle size of transport reaches there needs to be less input of finer bed- - 
material (Le., c 90 mm); 3) increasing the size of the d, particle size of transport reaches will 
reduce the bdoad input to respoxlse reaches; 4) reducing the bedload input to response reaches 
will reduce the rate of aggradation, stabilize the stream bed, and reduce the frequency of channel 
migration; 5) stabilizing the response reaches will result in a shift h m  a braided channel to a 
meandering channel type; and 6) shifting to a meandering channel type will cause the width to 
depth ratio to decrease and the residud pool volume to increase. 

In addition to water and sediment, woody debris and riparian vegetation influence channel 
stability. This analysis accounts fbr the role of organic material by assuming the following: 1) as 
the bedload transport rate is reduced, the density of riparian vegetation will increase and will 
facilitate a more stable channel geometry; and 2) as the amount of instream woody debris 
increases, the channel roughness will increase, and the force available to transport bedload will 
decrease (Buf@ton and Montgomery 1999). 



Data 

+- 
This section describes the data U S ~  to model bedload transport. Channel geometry data 
collected as part of the channel stability inventory are used in this model. For a summary of 
these data refer to Appendix D. Rather than model every transport reach of lower Jim Ford 

The input variables are listed in Table F-1. As stated above, all bedload modeling is done at 
bankfull discharge. 

Creek, a "design'' reach is chosen and channel geometry parameters are averaged over this reach. I 

Tab1 quations Input Variables 

Hyhdic  Radius (fi) 

Figure F-2. Typical transport reach chamel cross-section (no verticd exaggeration). 

'6 . .  

.\. , . 

0 I 10 W 7 
Transport reaches tend to be in alluvial confined valleys and have limited flood plain access. 
Figure F-2 illustrates the typical channel geometry of transport reaches. As reported in Appendix 
D, there is a range of measured 4o particle size fbr transport reach therefore, three different &o 
particle sizes are modeled and compared to the desired ds0 to estimate the needed bedload 
transport rate reductions. These particle sizes are: 1) 64 mm; 2) 90 mm; and 3) 1 18 mm. 

, -. 
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Results and Discussion 

This section reports the results of bedload modeling and discusses the findings and conclusions. 
In summary, the estimated bankfull flow of lower Jim Ford Creek is used to model bedload 
transport through the “design” transport reach (Figure F-2). Results from the modeling are 
presented in Table F-2. 

Bedload modeling indicates that, in theory, to increase the bed-material Go particle size from 64 
to 128 mm, the bedload transport rate needs to be reduced about 98%. If the existing and desired 
bedload transport rata are taken as the average of the two Parker equations, the bedload transport 
rate needs to be reduced between 70 and 100% depending on the bed-material d,, particle size 
used in the equation. Because the average measured d,, particle size of transport reaches is 1 18 
mm, a 70% reduction in bedload transport is used in the TMDL to allocate sediment reductions. 

Given the present bankfidl discharge, results from these equations indicate that substantial 
reductions of bedload transport are needed to achieve the target conditions. The reported bedload 
transport rates are considered rough &mates of actual conditions. Moreover, other flows (e.g., 
extreme flood events) which transport large quantities of material are not factored into this 
analysis. The uncertainty of these estimates is reduced by the assumptions made in the 
conceptuaI model, however, it is unlikely that this analysis provides reach specific mitigation 
alternatives as far as chanuel stability and &on habitat quality. Results from the Sediment 
Some Analysis Framework will be used to revise these estimates and provide specific 
nmsgement dkmatives needed to stabilize Iowa Jim Ford Creek (see, TMDL Administrative 
Record fbr details). 

p? 

w 

q 
b 

F? 
. >  

*tld - &day 
# = measured average &o particle size of transport r e d m  

f? 

a 
1 

= desired condition 

Y 
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APPENDIX G SUPPLEmNT TO TEMPERATURE TMDL 

Prepared by Am Storm, 
NPT Water Resources Division Lapwai Office, and 
Curry Jones, EPA, Seattle 
11/4/99 

G-1. Jim Ford Shade EvaIuation 

Methods 

Shade percentages for the J& Ford Watershed were determined using aerial photo interpretation 
(Washington Forest Practices B o d ,  1997) in conjunction with field validation. Weighted 
averages of percent shade by segment length were determined from aerial photos, for 
approximately 1 10 stream miles, kludbg mainstem Jim Ford Creek and it's tributarim. 

In order to provide a measure of c d t y  to thcphoto interpretation'values, field verification was 
conducted through stream surveys. The angle of canopy cover was recorded by field crews during 
an RlR4 Fish Habitat Survey of the lower Jh Ford canyon in July, 1999. The canyon was 
surveyed at base flow, for 500 foot intervals separated by 1500 feet, for a total of 21 separate 
reaches (2.16 miles) of it's 14.6 mile length. The angle of canopy cover in degrees, on both sides 
of the channel was recofded, as viewed with a clinometer, h m  the center point of each habitat 
unit (Piatts et al. 1983). 

No si@cant difference was fbmd h percent W e  when the 21 mean, reach values from 
stream surveys were comprtred with the corresponding Berial photo values (p= 0.041). See 
attached Figure G-1 for: Jim Ford W e  v h g a .  

G-2. Thermograph Manitaring Locations 

Thermograph monitoring locations fbr 1998 and 1999 temperature monitoring are shown on 
Figures G 2  and G-3, respectively. 

(3-3. Streamflow and Channel Dimensions 

Streamflow measurements were obtained from field sheets used in the Idaho Beneficid Use 
Reconnaissance Project (BURP), as no gage information was available. The BURP process 
includes channel dimensions (width, depth, slope) and instantaneous streamflow measurements 
(summarized in Appendix C). Stream channel cross-section information, and channel gradient 
were used to calibrate and run the SSTEMP model. 
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17159 
1292 1 

Jim Ford Creek Watershed 

Thermograph Locations 1999 

Site # Thmnogmph # 1999 -ph h 8 t i O M  
I 2M72S Mouth of Jim Ford Creek (canfl. with Cleawakr River) 

Canyon at Nez Perce Tribal Bolrndary 
Canyon at Green Bridge 
Just Mow waterfail (mainstem Jim Fad Qcek) 
Mainskrn Jim Ford DS WWTP 
Mainstem Jim Ford US WWTP 
Mouth of Heywood 0. 
Mwth of Grasshopper 0. 
Mouth of Winter Cr. 
MHinsteni JF, i m d  DS confl. Wilson 0. and Mila 0. 

1 

I Spring in canyon above waterfall 
Mouth of Kamiah Gulch 
Gmshopper Cr. DS Timberline H.S. 

114 17153 Gmsshopp Cr. US Timberline H.S. I N 

2 0 

Figure 6 3  



G-4 Atmospheric Condition Data 

No v e m b e c 

December 

G-7 

32.34355097 32.344 

25.05485869 25.055 

Atmospheric condition data needed to catibrate and model the subwatersheds in SSOLm a d  
SSTEMP included air temperature, Wind speed, reIative humidity, and cloud cover. Air 
temperature data was made avdable from the National Climatological Data Center for Weippe, 
Pierce, and Dworshak, Idaho. Each subwatershed was modeled using data from the station of 
most similar elevation. Daily maximum and minimum air temperatures were averaged for each 
day for the entire period of record. The average monthly air temperature was the temperature 
used in the modeling analysis (Table G-1). 

The National Oceanic Atmospheric Administration Climatic Atlas was used to estimate Wind 
speed and relative humidity. Values included: an average monthly wind speed of 8 mph for the 
month, and relative humidity ranging from 20 - 40%, corrected for subwatershed elevation. 

Table G-1. Mean Air Temperature for Salmonid Spawning and Rearing Time Period 
Mean Monthly Air Temperature 1963-1 998 

September I 52.23482379 152.235 

October I 42.47023769 142.47 

72.559 
~ 

72.5892 

63.47 15 

5 1.49 12 

40.26 12 

33 -467 
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G-5 Frequently Occuning Stream Temperature 

Frequently occurring stream temperatures were evaluated for each sub-watershed. Thermograph 
data for the July 1 st - August f 6th time period were sorted into temperature groups and the 
frequency of o c c k c e  determined (Figure G-4). The fiequency distribution charts (Figure G-Sa 
through G-5e) below represent the data used to determine most muently occurring stream 
temperatures. 

Original Hobo Temp Data 

Date Mainstem Jim Ford Data 
Sorted into 

Groups 

811 6/90 
6/17/98 13.90333 

0% 

- -  
. . .  . .  

I II 11 I 1 .  
. +- 

c 
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Jim Ford Creek (Upstream of Dam) 

fw, 
Jim Ford Creek (Downstream of Dam) 
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Figure G5-a 
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Figure G-5b 
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Jlm Ford (Canyon) @ Green Brldge 
Tb.rmognph rzS727 

1Bs% 

Jim Ford {Canyon) @ NPT Reservation Bounda 
w l r * n l  

log# 

Jim Ford below Wwrp 
-'yY 
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Grasshopper Creek at  Mouth 
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Mainstem Jlm Ford DS conflu Wl Wihn!MiI~ 
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Figure G-5e 
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Winter Creek at Mouth 
i9sa 

T ! u - m U u I  

1 

Kamlah Gulch at Mouth 
thumoonphll7l99 

wan 

. . .  . . -  

. .  . .... . - . . * . -  . 
' .  . . *; 

, .,.. . . , .  .. *.- . . .. , . . . . , -. ..I 

G-6 Point Source - Tmberlke High School 
. --. . ._ - .I. 

Thermographs were PI& both upstream and downstream of the discharge from Timberline, . 
High School. A Students T-test shows no Signified difference in stream temperature ab& and. 
below Timbmha' discharge @<0.05). This informath is w e d  in Table G-2 below. 

1 
6/11/99 14.43 14.399 15.565 
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-9 16.576 16.71 14.272 

8126199 16.56 16.712 14.225 

mW9 16.734 16.614 14.445 

%nm9 16.94 16.785 14.584 

8/29/99 17.037 17.282 14.692 I 

mom 15.631 1 5.027 14.491 

8/31/99 16.71 15.712 15.904 

Maln 16.49 15 16.6280 -0.14 
r I 
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APPENDIX B WATERSHFD RESTORATION STRATEGY 

Overview. 

The Jim Ford Creek Total Maximum Daily Load (TMDL), developed under an existing 
Memorandum of Agreement between the Nez Pene Tribe, the Environmental Protection Agency 
(U.S. EPA), and the State of Idaho Department of Envimmental .Quality (IDEQ) was 
established to restore beneficial us= and achieve State water quality standards. The temperature 
component of the J i m  Ford Creek TMDL establishes a percent reduction target in instream 
temperature and a corresponding “Percent Increase In Shade” target for each sub-watershed. 
These targets, over time, will ensure reasonable progress toward the attainment of the water 
quality criteria and protection of sensitive fish species in the Jim Ford Creek watershed. 

The Jim Ford Watershed Advisory Group (WAG) has participated in develqing a Watershed 
Restoration Strategy (WRS) to Mure reasonable progress toward attainment of water quality 
standards through watershed hpmvmmt projects, restoration actiyities and management 
practices. As presented in Figure H-1, the structure and success of the WRS implementation rely 
heavily on the cooperation of landowners in the watershed. Once the strategy is complete, 
measures identified will be used to develop the analytical component of the temperature TMDL 
for nonpoint sources h the watershd The streams affected by this plan include: 

+Wilson creek, Headwaters to Mouth 
+Heywood CreeIr, Hdwaters to Mouth 
M o p p e r  Headwaters to Mouth +Winter Cree%, HdwatastoMouth 

+Jim Ford Cteek, Headwaters to Mouth + Miles Creek Headwattrs to Mouth 

+Shake Meadow Crc& Headwaters to Mouth + ~amiah a14 ~ d w a t e r s  to ~ o u t h  
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Feedback 
h a p  

T t 
Figure H-1- Riparian Restoration Strategy and Feedback Process 

r 

.- 

r 

Problem 

Streams in the Jim Ford Creek watashed are impaired due to excess heating causing temperahre 
exceedences. Stream temperature is an expression of heat energy per unit volume of water. 
Temperatures can increase as a result of land management activities which alter basic watershed 
processes. Stream temperature is affected by the amount of water surface area exposed to direct 
solar radiation (i.e. sunlight), which is absorbed and dissipated as heat. Land management 
practices may result in water temperature increases through the process described in Tables H-1 
and H-2. 

Table H-2 identifies watershed conditions in Jim Ford Creek and their effect on water quality and 
the human-caused sources attributed to the condhion(s). 

F 
I. 

Y 

I 

L 



Table H-1 - Watershed Conditions in Jim Ford and Their Effects on Water Oualitv 
. .  '. wa&& \I 

I. Riiparianam 
n suboptimal 
:ondi tion 

[I. othw 

Evidence of natun 

A. Streambank 
shade less than 
20 percent 

B.Lessthan80 
ptreent 
streambank 
stability 

c. Reduced 
riparian 
vegmion 
acting as bfk, 
filter, and 
dimeat  trap. 

Mass failure 
risk in lower 
reach (high) and 
upper reach 
(moderate) 

mss failures in tl 

H i g h s i r e m  temperature: 
smambd erosion resulting in 

incread solar heahng; reduced 
shade from overhanging b k ,  I& 
gunrmer flows and reduced cool 

widening Of mmnl allowing 

g r o d w a m  inflow 

~~ ~ 

Sedkmt, suspended solids, 
nutrients, and bacterial input 
resulting in reduced water quality 

~ 

Sedimentation: increased likelihood 
of additional mass failures in the 
streoun protection mne of the lower 
Jim Ford Creek 
High stream temperature: Increased 
exposure to sun allowing solar 
heating 
myon reach have been observed. 

H-3 

~~~ 

*Historic domcstic livestock grazing 
practices with high concmtdons or 
overuse during critical growing season 
resulting in lass of spaeics diversity, . 
egpeeially riprim woody species 
.Low level rrmnagement of livestock 
*Timber m v a l  
-Reduction of wetlands, increased depth 
to groundwater 
*Conversion of wetland meadows to 
ptm and cropland 
mRmK)val of shrubs dong ditches and 
streams 

4temval of beam resulting in lower 
water table 

*Historic domestic livest& grazing 
practices with high concentmtiom or 

overuse during critid growing sawn 
mlting in increase of nonriparian 
hehceou species with shallower and 

ovcmscduringpcriodswhm 
strcmbmks arc and vulnerable 
to trampling or ehixling 

fewer roots; h i  mmenmtl 'm or 

*stream chmmeI*on, Smighming 
*Rmmvd of shrubs dong ditch= d 

.Woody'debris removal 
stram mbilizing bmh 

- W i k l h s  ' 

Construction ofdrainage ditch= 
*Stream chmnelization. straightening 
9 Soil disturbance h m  tillage, erosion 
from r c d  consmction and maintenance 
-Nutrient input h o r n  agricultlrral and 

*Bacteria input from grazing 
.Reduction and conversion of wetlands 
.Removal of h b s  along ditches and 

.Removal of beaver resulting in lower 
water table, reduced wetland areas 

&@ng m= (W g r w h )  

meam 

Reduced canopy cover, and land use 
practices resulting in"flashy"'water yield 
affecting the lower reaches of Jim Ford 
Creek ' 
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Objectives 

The objectives of the WRS are to: 

incorporating best management practices for sensitive landscapes and communities. 

practices and road building and maintenance. The management strategy will be adjusted 
annually, as needed, to ensure temperature reductions occur over time. 

0 Reestablish natural ecologiic regimes in riparian meadows, uplands and grasslands by 

To implement an adaptive management strategy for agriculture, Iivestock grazing, forest 0 

Proposed management measures 
Human acthities in the Jim Ford Creek watershed, contribute to temperature increases and other 
,non-point source pollutants (e.g. sediment, nuirients) through timber management, grazin& 
agricultural, recreation, and construction activities. The proposed management measures were 
developed to improve past practices and aid in the improvement of water quality in the Jim Ford 
Creek watershed. The WRS calls for the following prescriptions throughout the watershed to 
ensure progress toward the attainment of water quality standards. Once the WRS is 
implemented, ifreasonable progress toward the attainment of water quality standards is not 
evident, the WRS wiIl be revisited to determine the necessary changes. 

, 

Y 

- 



Management Ob’ective Addressed and 
hi 

Table H-2 - Land Mana ment Practice 
mlementation a e d u l e  & E  uvemenfs to easure Rogress 

H-5 

.. . 
1. Adaptivemanagcment 
by landownen to djust 
timing and season of use of 
liwtodc on the pastures to 
allow improved growth and 
regrowth orriparim 
vegetation, improved 
health of upland 
vegetation; increased . 
standing vegetation, litter, 
d diversity. 

2. Implementation of a 
managed riparian zone 
(riman buffer d filter 
seips) for key are~s (to be 
determined) in the, Jim 
Ford Creek watershed. 

Impro-in 
riparian vegeeation; 
reduction in bank 
trampling during 
periods of saturation; 
improvrmenb in 
upland vegetation 
condition 
DBcrease 
ooncentration of 
animals by providing 
r l t d v e  forage 

Improvements in 

reduction in bank 
barnpiing during 
pcriadn of m t i o n ;  
improwntnts in 
u p t d  vegetation 
pondit ion 
Dtereast 
eoncentration of 
m i d s  by pro~iding 

riparian vegaion; 

Jim’s Ranch- 
Wilson Creek 
subwatershsd 

Currenf Management 
Pmticc(s) 
No controlled e n g  sheme 

Recommended Changes in 
Praetice(s): 

Rotational grazing system 
would allow critical areas to 
rest during the Mitical time 
period. 

Timeframe for Monitoring 
P r o m  

Imp 1 e mentation ; 

Management: 

Rwources: 

. . . - .  , 
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3. Construction of 
diversion in key areas of 
the watershed to provide 
water to li-k during 
the summer months. 

4. Target utilization of- 
for uplands annual growth 
OR key her-us upland 
speeiw and - percent on 
key woody upIand species. 

Private Lsnd Owners - 

5. Private use of riders to 
keep livestock away from 
riparian areas and to m u r e  
areas are not overgrazed. 

6. Construction of fences 
for improved Iivestock 
control adjustments for 
timing and season of use. 

c 

condition. 

Improvemwrtsin 
upland vegetation 
Condition. 
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7. Conshuction of private 
holding pens in headwater 
a m  for improved livestock 
control and timely 
gathering and removal. 

8.Water spreading, 
divwsions. and 

hoIding ponds. 

9. Tree and shrub planting. 

Stmmhkshade 
will be i n d  
through 
improvwnent of 
shade-providing 
riparian woody 
specits. 
Stmmhnk stability 
will improve through 
improvement of 
herbaeeousand . 
woody spcics to 
provide mot nxam to 
provide a matrix for 
holding the mil 
particles together. 

Infilmti4 will be 
improved through 
increase in basal and 
mnopy vegetative 
wver to intercept 
overland flow and 
precipitation . 
Maintain the water 

during the summer. 
table, esptcially 

ImplementatIan 
aud 

Monltorhg 
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I. Restriction of timbcr 
i m t  activities in the 
;tream protection zone 
,riparian area) of the lower 
,each of Jim Ford Creek. 

!. Road management 
ibmdonmnt, closure, 
Ibliteration. 

i .Land management 
kctivitits which attenuate 
Water yield. 

1. Tree and shrub plvring. 

Streambank shade 
will be i m m d  
through 
improvwnent of 
shadeproviding 
riparian woody 
specits. 

Streambank stability 
will improve through 
improvement of 
hubacewsand 
woody species to 
provide root mass to 
providt a matrix for 
holding the soil 
particlee together. 

D m  in rate of 
mas  falures in the 
lower rmches oflim 
Ford Creek. 

. . .. , 

. 

Flitcammended Changes In 
Current Pmdces In the 

Watershed 

and- O v e m e r s h e d  Practices 

I mplementatlon 
and 

Monitoring 

1 I 
~ 

. Nutrient management. 

I 
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Mamgemmt ;: 4 

PrpFtiee ObJe@yemd ':. 
eifertg bq,:RL* I 

i 

.,, .i' : . I -... 

2. Erosion reduction from ' croplands, streambanks, 
mads and ditches ie. 
grolssad watenvays, CRP. 

3. Tree and shrub planting. 

, elc. 

4. Stream channel 
modification. 

Streambank stability 
wili improve through 
restwing old 
m d e r s ,  
eliminating the 
drainage ditch effect. 
Reduce channel 
widening and 
downcutting 

Maintain the water 

critical time @@I 
(Le. s u m )  

5. Water spreading, and 
ponds. table during the 

6. Wildlife m n a g m t  to 
improve and mintsin 
vegetative c o w .  

7. Implementation of a 
managed riparian zone 
(riparian buffer and filter 
skips) for key a m s  (to be 
determined) in the Jim 
Ford Creek Watershed. I 

I 
8, Pond dtvelopment for 
off-stream watering, fue 
protection, and water table 
maintenance. 

. .  1 - - - -  , .. , .. - . 

Implemeatatioa 

Monitoring 
ltnd : ' 
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APPENDIX I 

This Appendix provides the backup statistical analyses and comparisons for the fecal coliform 
TMDL analysis presented in Section 3.4 as well as comparison analysis for E. coli data. 

1.1 Condition Assessment 

This section summarizes the fecal cdiform and flow data that were used in the load analyses, 
trends associated with that data, and critical conditions. 

Fecal Coliform Data 

SUPPLEMENT TO BACTERIA TMDL 

Past fecal coliform sampling efforts are summarized in section 2.2.3 Of those efforts, only the 
more recent 1997 and 1998 m p l h g  activities are representative of current conditions and 
comprehensive enough for a loading analysis. Tables 1-1 and 1-2 and Figure 1-1 and 1-2 
sampling fnquency and figures and graphically present 1998 data. Some limited bacteria 
samples taken jn 1999 to evaluate the impacts &om the lagoon #1 underdrain at Weippe WWTP 
were also considered in the waste load analysis. 

Table 1-3 presents fecal coliform geometric mean levels for data collected during the SCR and 
PCR seasons in 1998 and the number of exceedances of Idaho's acute or instantaneOus PCR 
criterion (not more than 500 cfdlObnL). The 1997 data were collected only dwkg the PCR 
season, and exceedances of both criteria occurred during that season. All exceedances of both 
acute and chronic Miteria in the 1998 data set accurred in the PCR season except for an 
exceodance of the acute and c b n i c  criteria which occurred during the SCR season at Miles 
Creek. At that station, the only sampling data during the SCR season were four sampIe3 in April 
and both critmia were exceeded for that month. 

No exceedance of either criteria o c c d  at the downstream Iocations of Jim Ford Creek at the 
mouth and Green Road bridge. At the station located downdream of Weippe but above the 
hydrodam, the geometric Criterion was not exceeded; however, two samples did exceed the 
instantaneous criteria. The geometric criterion was exceeded at the upstream of Weippe location 
on mainstem Jim Ford Cr&, at the mouths of Grasshopper, Miles, and Heywood creeks; and at 
the Winter Creek located approximately 3 miles upstream of its mouth. While exceedances 
occurred at the mouth of Grasshopper Creek, they did not occur at the two sample locations on 
Grasshopper creek above and below Timberline High School WWTP. In comparing the 
geometric means of sampIes taken at or near the same sampling locations in 1997 and 1998; 
means in 1998 were higher than means in 1997 at two of three locations. 
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Table 1-1. Freauencv bv month of 1998 Fecal Coliform Samdes 

~ 

18 

~ 

Jan Feb Mar Apr May Jun Jury Site 

MouthofJim 0 8 9 5 3 S 3 
- 

Ford Creek I 
I I I I I 

Downsbxam 0 8 9 5 3 5 3 
of Weippe 
WWTP 

Table 1-2. Frequency by month for 1997 Fecal Coliform Data 

Site May June July 

G-1 Upstream Grasshopper Creek . 5  5 5 

G 2  Mouth of Grasshopper Creek 

JF -3 Upstream of Weippe 

JF-1 Upstream Jim Ford mainstem at Chapman 
Bridge 

JF-5 Downsmarn Jim Ford at Green Road Bridge 

5 I5 5 

5 

5 

+ 
1 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

- 
0 

0 

0 

._ 

0 

0 

0 - 
I 1 I 

Aug. 1 Sept. I Total 
1 I 1 WI 

23 
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i; Figures 1 and 2. Fecal coliform levels measured at various Jim Ford Creek sampling locations in 
1998. 



HeywoodCreek 

3rasshcpper upstream 
3 f  THS w m  

Geometric means higher than the PCR criteria of 50 cfUllO0 mL svc shaded. No samples taken during a specific 
time season is indicated as "---". # - number. 
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In sum, the data indicated the highest levels and greatest number of criteria exceedances at the 
locations on Jim Ford Creek upstream of Weippe, and in the tributaries to Jim Ford Creek. Sites 
in the canyon portion of the watershed did not have exceedances. The exceedances almost all 
occumd during the PCR season when flows were very low and minimal dilution occurred. The 
sampling stations where most exceedances occurred were all ponded and stagnant. 

L 

Flow Data . :> 
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Limited flow measurements were taken for the 1998 reconnaissance study, while none were 
taken for the 1997 study. Therefore, the 1997 data were not used in the loading analysis but were 
used along with the 1998 data to evaluate concentration variations in time and location and 
determine areas to focus best management practices. For the 1998 data, a dischargestage 
relationship was established based on flow and stage measurements taken 5 times at the mouth, 4 
times Upstream of Weippe, and 3 times at the mouth of Grasshopper. None of the 
measurements were taken during peak runoff; therefore, flow estimates are considered 
questionable. However, this is the only flow data available for the loading analysis. Due ta 
elevation, drainage size, and geology differences, daily stream levels measured at Lalo Creek 
were not suitable for generating flow esthates for Jim Ford Creek. A search of other nearby 
flow rnonidng station did not indicate a suitable site for correlation with Jim Ford Creek 
(Fitzgerald 1999). 

Without a suitable USGS station to predict daily flows based on correlation, flow estimates used 
with the 1998 bacteria concatration data were generated as follows. 

1. For the mouth of Jim Ford, upstream of Weippe, and mouth of Grasshopper sampling 
locations, flow estimates for sampling dates were generated b a d  using a pmdictive relationship 
between stage and flow based on limited flow and stage measurements, as further detailed in this 
Appendix. 

2. For the Weippe W, discharge levels were provided by the Gity of Weippe for the dates 
samples were collected. 

3. For the Timberline High School WWTP, average discharge levels were estimated using 
average monthly discharge estimates from the monthly Data Modtoring Reporb (DMRS). 

4. For the downstream of Weippe location, estimates for the dates sampled were generated by 
adding estimated flows for upstream of Weippe and the mouth of Grasshopper to Weippe 
WWTP discharge levels. 

5.  For Miles, Winter, and Heywood Creek, no flow stagedischarge measurements were taken 
during the I998 study. Because these tributaries had some of the highest levels of bacteria, flow 
estimates were desired so that these tributaries could be evahatd in the Ioading analyses. 
Procedures developed by Horn (1987) were used to estimate flows. 
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Horn analyzed records for 124 stream gaging stations in Idaho and developed regional regression 
equations that reIate mean annual flow statistics to drainage area, mean annual precipitation, and 
percentage of forest cover. Horn developed the following equations to calculate the mean (Qd 
and standard deviation (SQ] of annual discharge for ungaged streams in northern Idaho are: 

Q, (cfdday) = .9 8A0-922P 1*444F0.337 

S, (cfdday) = 1 .757A0*90p1.379 

where: 
- A is the drainage area in square miles 
- P is the mean annual precipitation in inches 
: F is the percentage of forest cover 

Table 1-4 presents the parameters used 
flow of these triiutaries to the flow at the mouth. The estimated flows for each month at the 
mouth in 1998 were muItipIied by the percentage of the estimated annual flow for tributary 
c o m p d  to the mouth derived by the Horn analyses. So, for example, the estimated average 
flow during the month of May at the mouth was 224 cfs. Since the annual flow in Winter Creek 
is estimated to be 18% of Jim Ford Creek at the mouth, then the estimated average flow for May 

these equations to estimate the relationship between the 

Winter Creek is 18% of 224 cfs, or 40.3 cfk. 

Little data were available to check these percentages against actual flow measurements. The 
Horn analysis predicts an average annual flow of 82 cfs. An average annual flow estimate of 61 
cfs was provided in the environmental assessment for the hydroplant license (FERC T 985); 
however, how this estimated was derived was not explained. A 1986 IDEQ report provided an 
estimated monthly flow regime for Jim Ford Creek that indicates an estimated 47 average annual 
cfs, which was attributed to f i g k  from hydroplant licensing. Since the 1998 sampling did not 
occur Oct. - Dec., the average annual flow cannot be predicted for comparison purposes. 

c 

- 

1 
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Using the 1998 flow estimates, flows at the mouth of Grasshopper Creek averaged 20% of the 
flows at the mouth of Jim Ford. Based on the Born analysis, the percentage is 26%. Based on 
limited flow measurements taken at the mouth of both creeks in 1991, this percentage averaged 
26%. Winter Creek ff ows are approximately 18% of flows at the mouth of Jim Ford based on the 
Horn analyses. This percentage is 16% based on 2991 flows measured at the mouth of Jim Ford 
and mouth of Winter Creek on three sampling dates. Overall, the differences between the 
percentages based on the limited flow measurements from 1991 and 1998 and the percentages 
produced by the Horn analysis are close enough to be considered within the uncertainty of the 
different methods. This lends credence to the use of the Horn method for the tributaries without 
flow data. 

Subsequent to use of the Horn flow estimates for loading analyses, Jim Fitzgerald of the U.S. 
EPA estimated flows using the methodology of Lipscomb (1998) as explained in Section 2.1.3. 
The 50th percentile flows were used to generate chronic reduction flow estimates for comparison 
to estimates using the procedures identified in Section 3.4.2.2. Estimated percentage reduction 
using the two different flow estimate procdures are presented in Table 1-5. Results are 
considered to be within the uncertainty of the methodologies used and reinforce the need for 
accurate and comprehensive flow data in this watershed. 

Table 1-5. Comparison of Estimated Reductions under Using Different Flow Estimates 
E I '  I t 

Because the MWTP discharge is dependent on dilution flows in Jim Ford Creek, the WWTP 
monitors creek flows during discharge months. Daily flow estimates are generated bascd a 
streamdischarge relationship established at the Hwy 1 1  bridge southwest of Weippe. The flow 
records of the WWTP were reviewed for discharge dates in the PCR period (May and June) in 
the Iasst 5 years. Table 1-6 provides a summary of this data, along with the average and the 
numbers generated using the 1998 flow data. 

.. 
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While there is considerable variation in each year, the average flow is similar to those used in the 
TMDL. However, comparing the 1998 flow estimated from the WWTP records compared to the 
1998 TMDL, the match is not as good: (for May, 12 cfs compared to 31 cfs and for June, 20 cfs 
compared to 16 cfs). 

White differences exist where comparison could be made with 1998 flow estimates, the 
differences are considered to be within the uncertainty of the different methods. 

It is generally observed that non-point source pollutant concentrations are. related to receiving 
water flow, usually positively. This is because the precipitation and runoff processes that feed 
stream flow are important in moving m-point pollutants h m  the Landscape to the river. Ea 
relation exists between flow and jnstream conC&tration, it is useful fbr predicting concentrations 
at unmonitored flows. Even if the regression is weak (low p), if it is significant it can be used to 
provide a better estimate than merely Using the average concentration or stratifying the data. 

A regression d y s i s  was conducted to test the relation of fecal coliform counts with flow at the 
four monitoring stations with flow h a t e s .  Results indicated an insignificant rehionship . 
between flow and bacteria levels at three of the four Sites. For the mouth of Jim Ford where the ' 
correlation was significant, the ? was 0.1 93, which indicates that flow is a poor predictor of 
bacteria levels. This lack of correlation may partly be due to inadequate flow &mates based on 
very limited discharge measurements. Results are presented in Table 1-7. 

Mouth of Jim Ford 

Y = 38.76~ + 0.817 Upstream of 0.006 
Weippe 

~ -~ 1 -  
GrasshomerCreek I 3 1 0.99 I Y =23.152x-24.62 I 0.037 

.. . 

*-. 

p 
L 

F 
' .  
c 

,-. 

Y 

C. 

".. 
.... 

^ "  

.. . 
1 
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1-3 Correlation of Other Factors and Bacteria Levels 

Many other factors besides flow influence the transport and survival of pathogens. Major factors 
include, temperature, sunlight, and soil moisture conditions. Other factors include age of the 
fecal deposit, soil type, pH, salinity, predation, nutrient deficiencies, toxic substances, settling, 
resuspension of particles with sorbed organisms, and growth of organisms in the water (Thomann 
and MuelIer 1987). Typically, conditions favorable to swivd  of pathogens in water are, IOWW 
amounts of sunlight, lower salinity, elevated levels of nutrients and organic matter, and lower 
temperatures. The further away the source’of pathogens, the greater the bacteria die-off due to 
various factors and decreased load deIivered to the stream. Survival increases with increased 
soil moisture, content and retention. Once bacteria enter the stream the majority settle to the 
bottom where conditions are more conducive to swival than in the water column. Bacteria can 
be resuspended when bottom sediments are disturbed. 

Tables 1-8,I-9, and 1-1 0 provide a summary of the regr&on of flow, TSS, and precipitation, 
respectively. Flow was insignificantly correlated with bacteria levels at 3 or the 4 sites; similar 
results were obtained for TSS. It was hypothesized the bacteria levels would increase with 
increased total suspended solids and increased precipitation. Total suspended solids and fad 
coliform were insignificantly correlated at three of the four stations. 

A stronger correIatbn existed between precipitation and bacteria levels. A significant and 
positive relationship misted for dates at four of the five sites when daily precipitation exceed 0.6 
inches fa the 1997 data set. This indicates that with higher precipitation events, greater bacteria 
levels occurred. This could possibIe be due to higher waste runoff, however,’most of the 
drainjng laud areas were relatively flat areas. Another cause could be reguspension of bacteria 
from bottom sediments during higher precipitation events. How groundwater sources contribute 
to both flow and bacteria loading to the stream is unknown. The d t s  indicate a data gap for 
fume monitoring - to design monitoring to evaluate flow events as well as calendar year flow 
conditions and groundwater contributioa 

rable 1-8. Results Concentrations on Flow 
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Table I- 10. Results from Regression of Fecal Coliform Concentrations on Precipitation r .  

I , .  , .  

The regression of precipitation on fecal coliform flows was b a d  on data taken in 1997 during 
the PCR period. Aithough a Significant relationship did not exist fbr all the zlampling data, a 
significant d positive relationship existed for dates at four of the five sites when daily 
precipitation e x d  0.6 inches for the 1997 data set. At the location upstram of Weippe, a 
negative reIationship existed between preeipitatim and k a l  colifbnn concentraiiom. 

The PCR season coincides when most of the liv&ock grazing occurs in the watershad. During 
sampling in May, June, and July 1998, SCC pummel counted the number of livestock near Jim 
Ford Creek and its tributaries. Some livestock density observations matched data trends; others 
did not. Numbers of livestock on or near Jim Ford Creek below the conflmces with Miles and 
Heywoad Creeks and above Weippt were significantly higher than numbers near other 
tributaries. Similarly, the samples taken at the location above Weippe usually measured the 
highest. Cows were not observed on Winter Creelr in May when the geometric mean was 23 
cfdt OOmL. In June, when over 80 COWS were observed near the creek, the geometric mean was 
166 cfd1OOmL. In general, the heavier gazed areas ofthe watershed with low flow and ponded 
conditions had the highest bacteria levels. 

1-4 Critical Load Condition 

The condition at which water quality criteria begin to be exceeded at too great a frequency is 
called the critical load condition. For nonpoint SOUTC~S, both instream bacteria levels and fI ows 
(bacteria loads), can be highly variable, making determination of criticd loading conditions 
problematic. The time of critical loading may not be.when flow and consequently load capacity is 
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Primary Contact 
Recreation 

Y 

s 406 organisms/ZOOmL - at all times 
s 126 organisimdl0OmL - geometric mean based on minimum of 5 
samples taken every 3 to 5 days over 30 days. 

I -  
' ,:? 
6 

Secondary Contact 
Recreation 

'y! 
? 

& 

~ 

s 576 organismdlOOmL - at all times 
s 126 organismsilOOmL - geomebic mean based on minimum of 5 
samples taken every 3 to 5 days over 30 days 

, 

lowest, and the time of highest loading to the stream may not be critical i f  it occurs at a time of 
even greater load capacity. For fecal coliform this is further complicated by multiple criteria 
(acute and chronic), such that maximum daily loads are not the only concern. 

Regression results using 1998 flow and concentration data indicated little, if my, dependence of 
concentration on stream flow. Thus critical conditions of bacteria loading are not flow dependent, 
have no flow related seasonality, and have no statistically definable critical or design flow on 
which to base loading capacity. The maximum load would be expected to occur under the 
highest flow, but this would not result in any predictably higher concentration than under any 
other flow condition. In examining the daily loads on the 1998 sampling dates, for the four sites 
with flow estimates, only at one site was the highest daily load on the date of highest estimated 
flow. The average daily load for sampling dates during the PCR season was lower than the 
average dairy load for sampling dates during the SCR season except for upstream of Weippe. 
There, the average daily load for samples dates during the PCR season was much higher than 
during the SCR season due to a very high concentration of 3,600 cfull OOmL for 611 6/98 sample. 

Almost all the exceedances of either acute or chnmic criteria occurred during the PCR season. 
The criteria during the PCR season is stricter than the SCR season - 500 cfUilO0 mL vs. 800 
cfult00mL for acute criteria and 50 cfid100 mL vs. 200 cfd1OOmL for chronic criteria. 
Consequently, the estimates of Io&, bad capacity, and load reductions for this TMDL are based 
on the PCR sewn criteria and sampling daw TO test this choice, a loading d y s i s  based on 
the SCR geometric criteria was conducted using the same methodo~oogy as the PCR loading 
analysis. 

1-5 Comparison with Proposed E. coli 

Table 1 - 1 1 presents the proposed E. mli targets. The E. coli data contains fewer data points than 
the fecal colifmn data set so. conclusions are less supported The E. coli levels correlated well 
with fecal coliform levels in terms of peak concentrations and sampling locations with elevated 
levels. A correlation analysis indicated bl coliform and E. coli data to be strongly and 
significantly comlated at 3 of the 4 sites evaluated. The data were highly and significantly 
correlated at the mouth, downstream of Weippe and upstream of Weippe stations but not at the 
Grasshopper Creek station. Results of this analysis are provided in Table 1-12. 



1-12 
.- 

Table I- 12. Results from cornlation between Fecal Coliform and E. Coli data 

For comparison purposes, a loading analyses was conducted for E. coli using the Same 

procedures as outlined in section 3.4.3.2'for fecal coliform. Table 1-13 presents the results of 

explicit 20% MOS added to the criteria for both analysis. These results were gamined for 
consistent trends that might help guide future monitoring and implementation efforts. 

- 
estimated load reductions for daily d chronic scenarios for E. coli and fecal colifbmr with an ? 

- 

*.- 
Table 1-13. Loading Analysis Results for E. coli compand to Fecd Coliform 
h h  

Fecal CoIlfom 

Daily Chronic 
ate 

upstream OfWeippe 10% . 82% -- NA 33% 

Miledwbcmks 74% 70% 

Hewood- NA 62% 

Winter Creek 47% 62% 

m 

Despite the high correlation between E. coZi and fecal coliform levels, the loading scenario with 
the most conservative results that would be the basis for a TMDL was just the opposite for these 
bacteria. For fecal coliform, estimated load reductions to meet chronic criterion are greater than 
those to meet daily criterion, so the chronic analysis prevaiIs. For E. coli, estimated load 
reductions to meet chronic criterion are less than those 'to meet daily criterion, so the daily 
criterion analysis prevails. This difference is probably most attributable to the proposed 
standard change that essentially uses a load capacity based on chronic criterion that is 60% higher 
for E. coli than for fecal coliform. Less reductions would be expected under the chronic scenario 
for E. coli compared to fecal coliform, which is what the 1998 data set indicated. The daily load 
capacity based on instmtaneous criteria for E. coli, however, is 18% lower than the load capacity 

. -- 
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based on f e d  coliform. Therefore, the reductions to meet E. coli acute criteria would be greater 
than those to meet fecal colifbrm acute criteria, which is what the 1998 data set indicates. Even 
though the most consewative scenario is different for these bacteria, the results are remarkably 
similar-the difference in had reductions for each station ranges between 5% and 13%. 

Since the Jim Ford Creek TMDL is phased, it is expected that when suffcient E. coli and flo,w 
data are collected, the TMDL will be revised for E. coli bacteria. This comparison shows that, 
based on the limited data and assumptions presented, the worse case areas where, BMPs should 
be focussed based on fecal coliform would be the same for E. coli, which gives reaSSurance to 
implementing BMPs even with the anticipated change in the bacteria criteria. 

1-6 References 

All referenceS in this Appendix are provided in Section 5.0. 
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APPENDIX J TECHMCAL DOCUMENTATION OF NUTRIENT AND 
DISSOLVED OXYGEN TMDLs 

Prepared by 
Jim Fitzgerald, U.S. EPA, Idaho Operations Office 
Amy Owen, Nez Pace Tribe 

Introduction 

The purpose of this appendix is to document the technical details of the nutrient and dissolved 
oxygen TMDLs. The following sections describe the nutrient load analysis and allocation, 
summaries of the existing nutrient and dissolved oxygen data to include quality assurance and 
quality control, and identified data gaps. 

Nutrient bading Analysis 

This section documents the data and techniques used to develop the nutrient TMDLs. There are 
a total of eleven sites where TIN and TP were monitored h m  December of 1997 to October of 
1998. h r m g  this period, a total of 476 nutrient samples were collected and analyzed. The raw 
nutrient data 1 '  are listed in Plate J-1. - ._. .  . 

The existing nutrient load, for the eleven sites, is calculated using one year of data. The daily 
stream discharge a d  nutrient data are paired by sample date, and the 5p percmtile discharge is 
multiplied by the 84' percentile nutrient concentration to produce a daily load. These d u a  are 
then converted to pounds per month, and the mean nutrient load is calculated for the averaging 
period (ie, April through July). 

To reduce the uncertainty of the load estimates and as a conservative assumption, the 84* 
percentile 
values is calculated for the averaging period. In other words, them is a 50% chance of a given 
average daily discharge occurring, and an 85% chance of a given instream nutrient concentmtim 
ocmring. These paentiles tire assumed to be constant over the month and are used to estimate 
the monthly nutrient load. The mean monthly nutrient load. for the averaging period is used as 
the existing load estimate for each subwatershed. 

and TP concentration is calculated for each month and then the mean of these 

The existing nutrient load from the WWTps is calculated using the same method. The main 
difference is that the measured WWTP discharge values are used to estimate the 50* percentile 
flow rather than USGS regional regression equations. The mIy subwatersheds that have 
contributions' h m  point sources are Grasshopper Creek and mainstem Jim Ford Creek 
downstream at Weippe.fimover, only the Weippe WWTP receives a load reduction as a result 
of this analysis. Based on the results presented in Plates 5-2 and J-3, the T H S  WW"P is not a 
significant contributor of nutrients to Grasshopper Creek.' --- 
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Winter Creek 

domstceam 
Weippe 

*sshoppu 
Creek 

upstream 
Weippt 

Heywooa 
creek 

MiICalWilsOl l  
C m h  

14 161 114 none 161 none 0 0 

40 368 506 30 353 15 * 103 20 

I7 145 204 1.3 144 . 1.3" 11 6 

18 331 565 nom 33 1 none 189 33. 

13 100 238 flwe 100 Kbme ' 77 32 

14 123 267 none 123 none 69 26 . .  :. . -t 

The flnaI nutrient load estimates are then compared to the load capacity to estimate the needed 
reductions. The load calcdation tables for TF and TXN are. presented in Plate 5-2 and J-3, 4 

respectively. The available data indicate that phosphorous needs to be reduced, whereas nitrogen 
does not need to be reduced (Tahla J-1 and J-2). 

A nutrient mass balance is calculated to help veri@ the load estimates. Nutrient load tsthatea 
indicate that the nutrient load increasa downstream which is consistent with what would be 
expected. However, the percent difference between calculated and measured instream nutrient 
loads ranges h m  -40 to 67% (Table J-3). This disparity likely d t s  from a lack of data and 
highlights the need to adequately sample for nutrients and measure stream discharge in the 
future. For example, the nutrient load decreases between the upstream and downstream Weippe 
sites which is not representative of what is actually occurring in this system. Rather, this 
measured difference is likely an artifact of the nutrient data. 

F 

c 
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Table 5-2. TMDL Loading Analysis Results for Total Inorganic Nitrogen (units in pounds per 
month] 

C = used to calculate tk M t h ~ l l i t r o g e n  cwantration overaveragingperiod 

TSS and TP concenkations are typically related to one another where phosphorous is absorbed to 
fine sediment particles. Using the available data, this analysis attempts to establish this 
relationship, however, no statistically significant relationship is evident. A qualitative conclusion 
can be made where graphical analysis of the data indicates that higher TP and TSS are 
coincident. In addition, for Winter Creek, which is presently meeting the TP target, the data plot 
separately from subwatersheds which require TP reductions. Therefore, it appears that there, is 
less TSS loading from subwatersheds that produce the least amount of TP. However, elevated 



TP occurs independent of the TSS concentration as demonstrated by the test of significance (p < 
0.05). 

I 

Dissolved Oxygen Data -- 
, .  

,... 
This section describes the available dissolved oxygen data. For the J i m  Ford Creek nutrient and 
dissolved oxygen TMDLs a critical presumption is that the dissolved oxygen target will be met 
as a result of nutrient reductions. Given this'pmumption, the folloowing dissolved oxygen data 

evaluate TMDL effectiveness and attainment of water quality standards, 
are presented to provide a baseline, firom which, future dissolved oxygen data can becompared to - 

To date, a total of 94 dissolved oxygen measurements have been made in the J i m  Ford Creek 
watershed. Most of these am synoptic measurements made near the mouths of subwatdeds. 

oxygen measurements were made at three sites to characterize the diurnal trends along the - 

3 

L b  

No dissolved oxygen data are available for the WWTps. In the summer of 1999,32 dissolved 

mainstan above and below the Weippe WWTP. The raw synoptic and diurnal data are reported 
in Plates 5-4 and J-5. 

Most of the 1998 dissolved oxygen measurements were made after July. In 1999, the synoptic 
measurements were made in April and May, and the diumd measurements were made in July. In 

. . -  

* 

P 

k 

addition, the majority of the dissolved oxygen measurements were made at four sites: 1) Jim 
Ford near mouth; 2) downstream Weippe; 3)  upstream Weippe; and 4) Mileslwilsoa. Creeks. 

E 

w. 

M i W i l s o n  9 12.5 13 14.6 8.8 
CreEkS 

# = correlation between Jim Ford Creek near muth and MildWilson creeks 
" = c o m ~ t i o n ~ d o w n s t r e m a n d ~ ~ a m W e i p p e  

Table J-4 lists the descriptive statistics for sites where the majority of the synoptic dissolved 
oxygen measurements were made. These dissolved oxygen data show very few violations of the 
criteria (ie, instantaneous 6 mg/l dissolved oxygen criteria). In addition, the dissolved oxygen 
levels appear to be the same spatially at a given time: for example, there is h o s t  a 1 : 1 
correlation between the data at Jim Ford Creek near mouth and'MileslWilson which are on the 
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opposite ends of the watershed (Table 34).  Moreover, a similar 1 : 1 correlation exists between 
the upstream and downstream Weippe sites which are near one another. 

# = comhtion between downstream and u p t r a m  Weippe 

Table J-5 lists the descriptive statistics for sites where d i u  dissolved oxygen m a s m e n t s  
were made. These measurements were taken over a 24 hour period at a frequency of one 
measUrernent every two hours per site. From the dissolved oxygen data presented above it might 
seem that the criteria are not frequently violated in Jim Ford Creek, however, t h a e  d i d  
measurements show major standards Violations. In fact, over the 24 hour measurement period all 
three sites violate the coldwater biota (ie, 6 ma) and salmonid spawning (ie, 5 mfl) dissolved 
oxygen criteria (Figure J-1). 

4 

. 

. .  

. .  

rn upstream of WeQpe 

A ponded area immedkk upgradient 
d down$tresm of Weippe 

o w  day mlnlmurn selmonld spawning shndard 8 5.0 , 
e 
I 

I Tlmo (7128190 to 712BM) 

Figure 3-1. Line graph illustrating diurnal dissolved oxygen trends relative to criteria. 



I The synoptic and dimal dissolved oxygen data indicate that to properly characterize the 
dissolved oxygen levels of Jim Ford Creek diurnal sampling needs to occur on a synoptic or 
continuous basis. For example, F i p  J-1 shows the d i d  trends in dissolved oxygen data 
where the major criteria violations occur at night. If monitoring focuses on day time 
measurements, some of the criteria violations will not be measured. Worth note, these d i d  

oxygen monitoring should focus on diurnal sampling during the entire averaging period (April 

- 

measurement are the only dissolvd oxygen data available for July. In the future, dissolved 

through July). 

I 

Quality AssurancdQuality Controt 

This section descriies the quality asswmcdqdty control of data collected as part ofthe 1998 -. 
and 1999 nutrient and dissolved oxygen monitoring. Very few quality assurancdqdty control 
sampIes or measuremenfs were made as part of this monitoring. G e n d y ,  about 10% of the 
samples should be duplicated to show the agreement between repeated samples at the same site 
and time. Table J-6 lists the quality assurancelquality control samples for nutrient and dissoived 
o x y g e n m o n i ~ .  

Of the 426 nubient samples collected in 1998, only 0.5% of the samples were duplicated. This is 
well below the recommended 100? duplicate sampling. For the 1999 synoptic and d i d  
dissolved oxygen sampling, no duplicate measurements were made (Table J-6). Future nutrient 
and dissolved oxygen monitoring needs to better quantify the reliability of the data 
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Data Gaps 
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This section describes the data gaps identified as part of this analysis. The foIloWing data gaps 

monitoring: 1) measured stream discharge (instantaneous andlor continuous); 2) nutrient 
samples for the entire averaging period; 3) more nutrient samples per month; 4) orthophosphate 

assurancdqudity control protocols. 

were identified and need to be considered as part of future nutrient and dissolved oxygen 

samples; 5 )  d i d  dissolved oxygen on a synoptic basis; and 6) more rigorous quality 
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Plate J-1. Raw 1998 nutrient data. 
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07107198 I 0.020 1 0.060 0.015 1 0.025 0.020 0.025 0.023 0.08 0.025 0.120 
m.. . m.. . m 

m . k . m  : rn., . m I m 
07/21/98 1 m I i t d m Q - . - ;  .m. m rn m m 

08J11148 I 0.02 0.07 E. :,m :.. m 0.W2 0.05 
08118198 1 0.02 0.10 1.:,.. m. ; m _  , 0.180 0.15 
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Plate 5-2. TP load calculation tables. 
Jlm Ford Crank near mouth Grasshopper Creek above THS 
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Plate 5-2 (cont.) 
W e l p p o  
wwrp 
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near mouth 
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no 1 
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Upstream at W p p e  Yles and W l k n  Crorks 
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Plate 3-3. TIN load calculation tables. 
Jim Ford Creek near mouth Grasshopper Creek abwe THS 

llhv If28 8 2 '  a4 -784 
.hnn I 393 31 -382 -?I67 

WY lo38 0.4 0 2  " 50 - 582 0.7 0.1 50 

ur 2859 1387 1252 -90 
Am 1470 285 -1185 415 - 1019 808 

211 rm 
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Plate 5-3 (cont.) 
WelPPe W w - ?  Grasshopper C m k  near t mouth . 
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wradknt d 
do*Alltrumof 

-ge = 
median = 

maximum = 
mlnlrnum = 
m r r e l d  - - 

5.1 2.2 4.0 
4 3  2.3 3.4 
8.9 3.2 6.4 
3.0 0.8 2.5 

0.60 
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APPENDIX K. RESPONSE TO PUBLIC CORlRlENTS 

The draft Jim .Ford Creek TMDL was made available for public comment as described in Section 
4.0. Two individuals provided oral comments at the December 9,1999 Clearwater Basin 
Advisory Group meeting; one individual provided written comment. h addition to these 
coments  received during the public comment period, the Jim Ford Creek WAG provided their 
comentlconcexm re@ng the TMDL in Section 4.0. This Appendix summarizes both sets of 
comments and provides responses to them. 

Individuals and groups that commented are coded by number in Table IC-1. The number is then 
referenced throughout the following sections. The comments are grouped by subject to reduce 
duplication of responses. The comments listed are not verbah. Each commt is followed by a 
response tbat addresses how the comment has been incorporated into the Jim Ford Creek TMDL. 

Table K-1 . Summarv of comments 

1 I 

Commentator 

Bruce Hamon, NRCS 
2200 Michigan Ave. Box C 
Orofmo ID 83544 

M d t  Solomon, CBAG 
P.O. Box 8145 
Moscow, ID 83843 

Jim Clappaton, Jim  Ford WAG 
Route 2 Box 190 
-ah, ZD a3536 

Jim Ford Creek WAG group 
comment (Section 4.0) 

Temperature TMDL - 1,3, and 4 

Comments: The commentators believe that the Idaho salmonid spawning temperature criteria of 
9°C that applies to the lower portions of the Watershed is not reasonable, cannot be achieved no 
matter what practices are implemented to achieve it, and was not achieved historically, Rcasons 
provided fbr this doubt include groundwater temperatures higher than the criteria and the 
inability to increase streamside canopy cover in much of the lower watershed. An adaptive 
management strategy (described as one that implements BMPs and then monitors and adjusts 
them as needed over time), and an allowable very long time kame for reducing temperatures 
were suggested. 
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Response: As stated in the nJzDL, achievement of the Idaho salmonid spawning criteria of 9°C 
in Lower Jim Ford Creek will rely on implementation measures in Upper J i m  Ford aimed at 
controlling the rate of temperature increases. The attainment of water quality standards should 
occur over time as a direct result of changes in riparian conditions and overall watershed 
management. The TMDL also recognizes the higher groundwater temperature. observed in the 
canyon spring. However, the extent of groundwater contribution to Lower Jim Ford is presently 
&own and is addressed as a data gap h the TMDL (Section 2.2.3.8). The TMDL also 
recognizes the relatively good existing shade conditions in the majority of the lower canyon 
section (Figure G-1 and Table 23). Additional shade in this cauym may not be needed with 
improved channel andlor shade conditions in upstream segments. While the temperature target is 
based on a percentage increase in shade that is Med to State temperature criteria, the W L  
recognizes that other factors (such as changes in channel morphology) in addition to an increase 
in shade will be needed to sufficiently reduce stream temperature ’ (Section 1.2 and Section 
3.2.4.4). In addition, the TMDL relied on 1998 data considered to be conservative data 
representing warmest conditions, which resulted in wurst-case ptedictions of necessary 
temperature reductions. The TMDL notes p r e f d  temperatme levels for steelhead and chinook 
are slightly higher than the existug State Criteria and stat=, “Per the State. of Idaho’s TMDL 
guidance and concurrence of U.S. EPA and the Nez Pace Tribe, the ultimate measure of TMDL 
success is b e n d 4  use support” @, 3-20). 

The expected time w e  to achieve the temperature criteria is not specified in the TMDL 
document, but will be specified in the impXementation plan developed 18 months after the 
approval of the TMDL. f b  t r e ~  may take decade to grow, improvement in siream corridor 
shading will occur over long time intwds. Impvements in channel conditims which promote 
cooler tem- will OCCUT under vmiible time h e s  depending on landowner participation 
and biologic and hydrologic conditions. 

Became the Jim Ford Creek TMDL is a phased TMDL, modification to the TMDL can occur to 
reflect new or additional information (This is recognized in s e v d  parts of the document 
(Section 1.0, Section 3.0, plus sevaal  refkrences in the pollutant loading analysis, including in 
the Temperature TMDL (Section 3,2)). Adaptive management is a strategy for addressing 
pollutant load uncertainty that emphasizes taking near tam actim to improve water quality. 
Adaptive Tnanagement identifies site specific actions leading towards water quality attainment; 
future data collection and analysis; and reassessment of appropriate actions. The adaptive 
management strategy is built into the temperature TMDL and Watershed Restoration Strategy 
portions of this document as well as those portions explained in the general phased approach. 

The TMDL recognizes curreflt study efforts underway by the State and U.S. EPA that may lead 
to change in temperature criteria and consequent changes in the TMDL. The State has proposed 
rules that will be considered by the Legislature in 2000 that will address natural conditions, site- 
specific application of temperature criteria, detennination of temperature exceedances, and 
salmonid spawning time W e s .  These rule changes, if adoptsd, will address some of the 
commentator’s concerns. % 
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Because the draft document does not specify time frames for achievement of temperature criteria, 
provides for adaptive management, and recognizes the ultimate criterion of full support of 
beneficial uses, no changes will be made in the final TMDL as a result of these comments. 

Bacteria TMDL - 1 and 4 

Comments: Both commentators noted the need to have the various nonpoint sources of bacteria 
pollution distinguished. Contributions from septic systems should not be discounted as a 
potential significant bacterial source. Soil density and saturation conditions may contribute to 
overflows of household septic systems and drain fields. 

Response: The bacteria TMDL is based on h a m  data collected in I998 that only allows 
distinction between contributions of point sources vefsus nonpoint sources. For effective 
implementation, focussing on the major nonpoint sources is critical, This need is reflected in 
Table 16 on Data Gaps and on page 3 4 2  whether further analysis of various nmpoint source 
contributions is recommended. To address the comment, the “could” in this sentence was 
changed to “Will.” 

The available infomation on septic system in the watershed provided by the North CentraI 
Health District indicated that %ling septics were not likely to be a significant problem in the 
waknhed. However, this comment and that of others provided at WAG meeting indicates an 
uncertainty exists about whether septic systems are or are not a significant source of bacteria to 
Jim Ford Creek and its tributaries. This uncertainty Will. be recognized in the various locations of 
the watershed assessment where septic mtributiom are discussed. In addition, ‘’minor‘‘ will be. 
deleted as a desaiptor of.septic contribution in Table 17 that summarizes pollutant sources. 

Sediment TMDL - 2 and 4 

Comments: One comment reiterated the commitment to firher analysis regarding quantity and 
sources of excess coarse sediment. The other comment questioned whether the sediment load 
allocation met TMDL legal requirements. 

Response: A commitment to conduct further sediment source analysis is made in Sections 1 1, 
2.2.3.1,3.1 and Appendix F. The WAG and TAG are committed to doing a follow-up analysis 
that evaluates the causes and sources of excess sedimentation during the TMDL imprementation 
P k .  

TMDLs are required to allocate load capacity between pint s o v e s  (waste load allocation) and 
nonpoint sources (load allocation). Further allocation among various nonpoint sources is highly 
recommended; however, given the time contraints the WAG and TAG agreed to a gross 
allocation to non-point sources with the understanding that future findings will be used to refine 
the allocation scheme. As part of the impfernentation phase of the TMDL, work will be 
conducted to further delineate the proporlionate kntributions of the various nonpoint s o k e  
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sediment sources through additional sediment some analysis. This additional work will help 
determine the best measures to reduce excess sedimentation and obtain full support of beneficial 
uses. 

Because the need to m e r  delineate nonpoint sediment sources is already contained in several 
sections of the dacurnent and because TMDL legal r e q u k e n t s  were met, no changes were 
made in the draft TMDL document as a result of these comments. A reference to the sediment 
source analysis hmework is added to the document. 

c 

Grazing - 2 

Comment: Whether or not the TMDL provides sufficient reasonable asmrrance that reductions 
of poliution b m  grazing activities will occur and whether Potlatch Corporation .and IDL are 
committed to making the necessary changes in grazing activities was questioned. 

Response: The specific improvements to grazing activities will be set out in the implementation 
plan and are not legally required in the TMDL document. Section 2.4.3 of the TMDL addresses 
mechanisms for reasonable assurance of nonpoint source reductions. As indicated, the ECC is 
the designated agency for reviewing and revising nonpoint best management practices for grazing 
and agricultural activities. The BMP feedback loop h Idaho Water Quality Standards allows for 
an initial voluntary approach for nonpoint source control but also provides regulatory authority to 
address nonpoint source pollution (IDAPA 16.01.02.350.01): 

“..B& management practices should be designed, implemented, zdmaintained to’ 
provide MI protection or maintenance ofbeneficial uses. H O W W ~ ,  if subsequent water 
quality monitoring and slrrveihnce by the Department, based on the criteria listed in 
Section 200 and 250, indicate water quality s t a d a d s  are not met due to nonpoint source 
impacts, even with the use of c m t  best management practices, the practices will be 
evaluated and modified as necessary by the appropriate agencies in accordance with the 
provisions of the Administrative Procedure Act. Ifnecessary, injunctive or,otherjudicial 
relief may be initiated against the operator of a nonpoint source actiyity in accordance 
with the Director’s authorities provided in Section 39-108, Idaho Code ...” 

At the CBAG public meeting where this comment was made, a representative of Potlatch 
Corporation (Dr. Terry Cundy), responded that Potlatch Corporation has management 
mechanisms in place to address grazing impacts. Jim Clapperton of IDL also responded that the 
State is committed to improvement of grazing practices; that commitment is reflected on page 2- 
60 of the draft TMDL. 
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As a result ofthis comment, the sentence on page 2-60 that indicates grazing practices are not 
regulated by law' will be changed to clarify that this is specific to regulations in the Forest 
Practices Act and rules adopted pursuant to that Act. No other revisions were made as a result of 
this comment because the document includes a section discussing the regulatory mechanisms to 
address impacts from p i n g  to water quality that impair beneficial uses. 

.c 

*- 
CP 

I-.. 

*- 

I -  

w 

p' 

w 


